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F I R S T M ^ i r j A X REVTE-.T AND Alffi-TDl-ENT OF 
AIR1JORTHINESS REGULATIONS 

P u r s u a n t t o a u t h o r i t y d e l e g a t e d b y t h e C i v i l A e r o n a u t i c s B o a r d t o t h e 

B u r e a u o f S a f e t y R e g u l a t i o n , n o t i c e i s h e r e b y g i v e n t h a t t h e B u r e a u w i l l 

p r o p o s e t o t h e B o a r d a m e n d m e n t s o f a i r w o r t h i n e s s p a r t s o f t h e C i v i l A i r 

R e g u l a t i o n s i n s u b s t a n c e a s h e r e i n a f t e r s e t f o r t h . 

I n t e r e s t e d p e r s o n s m a y p a r t i c i p a t e i n t h e m a k i n g o f t h e p r o p o s e d 

r u l e s b y s u b m i t t i n g s u c h w r i t t e n d a t a , v i e w s , o r a r g u m e n t s a s t h e y may 

d e s i r e . C o m m u n i c a t i o n s s h o u l d b e s u b m i t t e d i n d u p l i c a t e t o t h e C i v i l 

A e r o n a u t i c s B o a r d , a t t e n t i o n B u r e a u o f S a f e t y R e g u l a t i o n , /.Washington 25, 

D . C . A l l c o m m u n i c a t i o n s r e c e i v e d b y October 31, l°5o, v . i l l be c o n s i d e r e d 

h y tSie B o a r d b e f o r e t a k i n g f u r t h e r a c t i o n on. t h e p r o p o s e d r u l e s . C o p i e s 

o f s u c h c o m m u n i c a t i o n s w i l l b e a v a i l a b l e a f t e r November 3 , 1950, for 

p e r u s a l b y i n t e r e s t e d p e r s o n s a t t h e D o c k e t S e c t i o n o f t h e B o a r d , Room 

5 4 1 2 , Commerce B u i l d i n g , W a s h i n g t o n , D . C . 

I n a p o l i c y s t a t e m e n t d a t e d O c t o b e r 6 , 1 9 4 9 , t h e C i v i l A e r o n a u t i c s 

B o a r d a n n o u n c e d a p r o c e d u r e f o r t h e a n n u a l r e v i e w o f a i r v r o r t h i n e s s p a r t s 

o f t h e C i v i l A i r R e g u l a t i o n s . I t w a s t h e n i n d i c a t e d t h a t a f t e r c o n s i d e r a ­

t i o n o f c o m m e n t s o n , a n d s u g g e s t i o n s f o r a m e n d m e n t of, t h e a i r w o r t h i n e s s 

r e q u i r e m e n t s a t t h e a n n u a l r e v i e w m e e t i n g s , w h i c h w e r e t o b e h e l d i n t h e f i r s t 

t w o w e e k s o f A u g u s t 1 9 5 0 , t h a t b y O c t o b e r 1 , 1 9 5 0 , t h e r e w o u l d b e p u b l i s h e d 

a n o t i c e o f p r o p o s e d r u l e m a k i n g i n d i c a t i n g t h o s e s p e c i f i c a m e n d m e n t s 

w h i c h , i n t h e o p i n i o n o f t h e B u r e a u o f S a f e t y R e g u l a t i o n , a h c u l d be ' 

r e c o m m e n d e d f o r a d o p t i o n b y t h e B o a r d , 

A t t a c h e d h e r e t o a r e t h e a m e n d m e n t s p r o p o s e d u n d e r t h e c a p t i o n , 

" P r o p o s e d R u l e s . " A l s o a t t a c h e d i s a n " E x p l a n a t o r y S t a t e m e n t " s e t t i n g 

f o r t h t h e b a s i s a n d p u r p o s e t h e r e o f . 
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I t - . T i l l be noted t h a t due t o circumstances r e s u l t i n g from the current 

S i i l i t a r y s i t u a t i o n , i t v?as impossible t o consider a t the annual reviow 

meetings any of the nore complicated questions i n t r a n s p o r t category a i r ­

worthiness requirements. Such n a t t e r s w i l l , t h e r e f o r e , be handled on an 

ad hoc basis outside of the scope o f the annual review. 

These a m c n o r r . ^ n t s ere proposed uncier the a u t h o r i t y of T i t l e V I o f the 

C i v i l Aeronautics Act c f 1938, as amended, 

(Sec. 205 ( a ) , 52 S t a t . 984, 49 U.S.C. 425 ( a ) . I n t e r p r e t or apply 

sees. 601 - 610, 52 S t a t . 1007 - 1012, 49 U.S.C. 5 5 1 r 560) 

Dated Septer.r-r 23, 1950, - t . ';;as'.;in£ton, D. C. 

Ey the Bureau o f Safety Regulation: 

( S E A L ) 
D i r e c t o r 
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EXPLANATORY - STATEMENT 

T h e f o l l o w i n g s t a t e m e n t s e t s f o r t h t h e b a s i s a n d p u r p o s e o f t h e 

p r o p o s e d a m e n d m e n t s t o t h e C i v i l A i r R e g u l a t i o n s u n d e r h e a d i n g s d e s i g n e d 

t o f a c i l i t a t e r e f e r e n c e t h e r e t o . . 

PART 1 - C E R T I F I C A T I O N , I D E M T F I C A T I O N , AND 
MARKING OF AIRCRAFT AND RELATED PRODUCTS 

P r o p o s e d P a r t 1 i n c l u d e s a r e v i s i o n o f c u r r e n t P a r t s 1 a n d Z a n d 

p o r t i o n s o f P a r t 4 3 . I t i s an a t t e m p t t o s y n t h e s i z e a n d s y s t e m a t i z e t h e 

a d m i n i s t r a t i v e r u l e s f o r o b t a i n i n g n e c e s s a r y a i r c r a f t a n d p r o d u c t c e r t i f i c a ­

t i o n . I t a l s o p r o v i d e s f o r t h e i d e n t i f i c a t i o n o f p r o d u c t s a n d a i r c r a f t 

i n a c c o r d a n c e w i t h c u r r e n t r e q u i r e m e n t s . I n m o s t s i g n i f i c a n t r e s p e c t s , 

t h e p a r t d o e s n o t a t t e m p t t o c h a n g e c u r r e n t p r o c e d u r e s o r p r a c t i c e s , 

b u t m e r e l y t o r e f l e c t t h e m , a c c u r a t e l y . 

T h e m o s t i m p o r t a n t c h a n g e s f r o m c u r r e n t r e q u i r e m e n t s i n t h e p r o p o s a l 

a r e t h o s e a f f e c t i n g t h e d u r a t i o n o f a i r w o r t h i n e s s c e r t i f i c a t e s , a n d t h e 

p r o v i s i o n i n t h e p r o p o s a l t h a t a i r w o r t h i n e s s c e r t i f i c a t e s s h a l l b e o f 

o n e - y e a r d u r a t i o n a u t o m a t i c a l l y r e n e w a b l e w h e n m a i n t a i n e d u n d e r a 

c o n t i n u o u s m a i n t e n a n c e s y s t e m , o r r e i s s u e d u p o n s a t i s f a c t o r y c o m p l e t i o n 

o f t h e a n n u a l i n s p e c t i o n d o e s n o t d e p a r t r a d i c a l l y f r o m c u r r e n t p r a c t i c e . 

I n a d d i t i o n , t h e p a r t c o n t a i n s new r e q u i r e m e n t s d e s i g n e d t o p e r m i t m o r e 

a d e q u a t e s u p e r v i s i o n o f p r o d u c t s m a n u f a c t u r e d b y a s u b s i d i a r y m a n u f a c t u r e r . 

PART 3 - A I R P L A N E AIRWORTHINESS - NORMAL, 
U T I L I T Y - , A N D ACROBATIC CATEGORIES 

T h e m o s t e x t e n s i v e a m e n d m e n t s r e s u l t i n g f r o m t h e a n n u a l r e v i e w c y c l e 

a r e t h o s e p r o p o s e d f o r P a r t 3 . 

A c o n s i d e r a b l e s t e p t o w a r d s s i m p l i f y i n g t y p e c e r t i f i c a t i o n o f s m a l l 

a i r c r a f t i s p r o p o s e d . F o r e x a m p l e , a i r c r a f t o f 6 , 0 0 0 p o u n d s o r l e s s 

m a x i m u m c e r t i f i c a t e d t a k e - o f f w e i g h t , v d . l l n o t b e s u b j e c t t o t h o r e q u i r e d 

s e r v i c e t e s t s , a n d t a k e - o f f , c l i m b , l a n d i n g , a n d t r i m r e q u i r e m e n t s h a v e b e e n 

m o d i f i e d . 

http://vd.ll
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I n addition, the current spin recovery requirements' have been modified 

to permit demonstration of recovery v.*ith use of normal controls, and more 

r e a l i s t i c requirements for s t a l l handling c h a r a c t e r i s t i c s are set forth. 

I t i s further proposed, on the other hand, to provide a requirement for 

s t a l l Trarriinfr indications Analysis of available safety s t a t i s t i c s appears 

to e s t a b l i s h that such -.edification of the regulations would contribute 

substantially to safety. 

Amendments are a l s o proposed to increase the crash lead factor require­

ments for seat a t t a c h m e n t s and safety b e l t anchorages. The values proposed 

are designed to increase the chance of s u r v i v a l i n crashes •'.-"here the cabin 

structure re-rains r e l a t i v e l y i n t a c t , and are consistent r i t h the recently 

established crash load factor requirements f c r safety b e l t s . 

There are additional proposed amendments of a r e l a t i v e l y ninor nature, 

based upon experience ™ith the requirements of the p a r t , designed to 

increase safety or to f a c i l i t a t e administration of the part. 

I t should be noted that, ar a r e s u l t of discussions h e l d during the 

a n n u a l revisv,- r a t i n g s , serious consideration i s beinp given to l i m i t i n g 

the a p p l i c a b i l i t y of Part 3 t c airplanes having Traxinum c e r t i f i c a t e d 

t a k e - o f f —eights cf 12,^00 pounds or l o s s , and to establishing a" 

separate cargo category, 

POSITIO?' LIGHT HEQIII3ELSNTS 

The requirements herein prcposed for position l i g h t s are l i t t l e 

d ifferent i n substance fror. those currently i n effect except for certain 

modifications of i n t e n s i t y require rents for transport category a i r c r a f t to 

bring such rocuiraacnts ir.to conformity v i t h international standards« 

Hcr:Gver, i t i s our understanding that United State? a i r c a r r i e r position 

l i g h t systens already rjesot such modified rccuiroTnonts. 
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I t i s proposed that -unnecessary material on position l i g h t s be 

eliminated from the applicable sections of Parts 3 r ub,. 6, and l£. I n 

addition,, i t i s proposed that those sections be revised to provide a 

greater degree of c l a r i t y and uniformity,. •-

PART 6 - ROTORCRAFT AIRTORTHINESS 

Part 6, as adopted i n l°uS^was an i n i t i a l attempt to e s t a b l i s h 

standards for rotor c r a f t airworthiness, As of that date i n view of the 

then extremely limited experience with r o t o r c r a f t , i t vras undesirable to 

specify too r i g i d standards which might have had the effect of r e s t r i c t i n g 

the development of ro t o r c r a f t . At the present time, i n view of the rapid 

development of th i s category a i r c r a f t since 19u5 and increased engineering 

and ope r a t i cnal experience T i l t h i t , i t i s possible to specify certain 

additional standards which must bo met for type c e r t i f i c a t i o n . However,, 

we recognize the f a c t that rotorcraft are s t i l l i n a developmental stage 

TThcre the contribution to safety f r ^ a more r i g i d prescription of 

standards than proposed would probably be outweighed by the depressing 

effect of such prescription on new developments, from nanufacturers i n the. 

f i e l d and on applications f or type c e r t i f i c a t i o n from nanufacturers not 

yet i n the f i e l d , . . . . 

The proposed revi s i o n of Part 6 prescribes t (a) conservative added 

powerplant requirements, (b) more comprehensive performance, flight,, and 

st r u c t u r a l requirements, (c) more detailed design and construction . i . 

requirements,, (d) new equipment and operating standards,, and (e) the 

compilation. of f l i g h t and maintenance manuals to be furnished t'o operators 

of rotorcraft,. I t i s our opinion that t h i s r e v i s i o n w i l l .substantially 

increase safety i n tho rotorcraft f i e l d without unduly depressing future 

development». ; 



The t a r t also "expressly provides that the airworthiness standards to 

be applicable to -the typ'e design s h a l l be those standards i n effect at the 

time of application for the type c e r t i f i c a t e , thus expressly including i n 

the Tart, the industry sponsored principle of non-retroactivity for a i r ­

worthiness standards, The holder of the type c e r t i f i c a t e , however, i s 

given the option of complying T?ith such standards, or with those' i n effect 

at the l a t e r date for subsecuent amendments to the type design, procedur­

a l l y , i t i s provided that the t a r t , as amended, on the date of application 

for the type c e r t i f i c a t e s h a l l be considered to be incorporated i n the 

c e r t i f i c a t e . Such a provision s h a l l be juade applicable to current Fart 6, 

thus making possible ths promulgation of the proposal contained herein as 

revised i-art 6, rather than Part 6b. 

F*3T 15 - ftlRCP-AFT S'.umSiFT AIRWORTHINESS 

Tn accordance vrith the program announced with the adoption of enabling 

amendments to the C i v i l «.ir Regulations authorizing the establishment of the 

T.S.O. system for approval of a i r c r a f t appliances, i t i s proposed to elim­

inate sections 15.21 and 15.31 from Fart 15 providing for the type c e r t i f i ­

cation of landing fi:-j*es and parachutes, since i t i s expected that technical 

standard orders.fcr such equipment . a l l be adopted and effective by 

January 1, 1951. . 

I t i s also proposed'to eliminate sections 15.40, 15«50, and 15 .51 pro­

viding for c e r t i f i c a t i o n of control and structural units and par t i c u l a r i z e d 

equipment f c r a i r c r a f t types since these provisions have not proven to be 

useful to the industry,, 

As previously mentioned, section 15.20 on position l i g h t systems i s to 

be revised to provide a greater degree of c l a r i t y imd uniformity and to 

modify certain of the intensity requirements for transport category a i r c r a f t 

to bring such requirements into conformity vdth international standards. 
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FRQFOSED. RULES FART 1 . 

I t i s proposed to rescind Part 2, Type and Production C e r t i f i c a t e s , 

and to re v i s e Part 1,' effective January 1, 1951; to read as follows: 

• " ' ' CERTIFICATION, IDENTIFICATION, AND MRKING OF •• " 
AIRCRAFT AND RELATED PRODUCTS , ' ' ' 

APPLICABILITY- AM) DEFINITIONS • • 

1.0 Applicabilj.ty of t h i s part. -
1.1 Defihitiohs.. ,' : •• 
1.2: TypV design. . , 

TYPE CERTIFICATES 

1,10 Application, 
lill' Products for which-issued,, 
1.12 Requirements for issuance. 
1.13 Location of manufacturing f a c i l i t i e s * 
1»14 Type design changes, 
1.15 T r a n s f e r a b i l i t y . , 
1.16 Inspection. 
1.17 Durations . . . . . 
1*18 Display, 
1.19 P r i v i l e g e s . 
1.20 Statement of conformity. . . 

PRODUCTION CERTIFICATES . 

1.30 Application. 
1.31 Product for which issuedo 
1.32 Requirements for issuances 
1»33 Location of manufacturing f a c i l i t i e s . - i-
1.34 quality control. . •-
1.35 Statement of conformity.' 
1.36 Data required — prime manufacturer 0 

1*37 Data required - subsidiary manufacturer. 
1.38 Modification of required data. 
1.39 Multiple products. 
1.40 Production l i m i t a t i o n records 
1.41 Modification of the production l i m i t a t i o n record. 
1.42 T r a n s f e r a b i l i t y . 
1<>43 Duration, 
1,44 Display, 
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A I R C R A F T A N D PRODUCT I D E F T I F I C H T I C H 

1 . 5 0 I d e n t i f i c a t i o n . 

«IR"JORTHBiESS CERTIFICATES 

1 . 6 0 Application. 
1 . 6 1 a i r c r a f t categories for which airworthiness c e r t i f i c a t e s are issued, 
1 .62 amendment or modification. 
1.63 T r a n s f e r a b i l i t y . 
1.64 Duration. 
1 . 6 5 Display, 
1 .66 airworthiness c e r t i f i c a t e s f o r normal, u t i l i t y , acrobatic, and 

transport categories. 
1 . 6 7 Airworthiness c e r t i f i c a t e - requirement for issuance. 
1 . 6 8 airworthiness c e r t i f i c a t e s for r e s t r i c t e d category a i r c r a f t , 
1.69 nirworthiness c e r t i f i c a t e s for r e s t r i c t e d category a i r c r a f t — r e -

quire/cents for issurnce a 

1 . 7 0 k u l t i p l e airworthiness c e r t i f i c a t i o n . 
1 . 7 1 airworthiness c e r t i f i c a t e for limited category a i r c r d F t . 
1.72 airworthiness c e r t i f i c a t e for limited category a i r c r a f t - requirements 

for reissumce. 
1 . 7 3 Experimental certificates,, 
1 .74 Experimental c e r t i f i c a t e s - requirements for issuance. 
1 . 7 ? Special f l i g h t permits. 
1 . 7 6 SpeciiJL f l i g h t permits — requirements for issuance. 

A J P J C H O F T N A T I O N A L I T Y «KD REGISTRATION IhTJSS 

1 . 3 0 General. 
l . ? l Display of i d e n t i f i c a t i o n marks, 
1 . 8 2 Location of i d e n t i f i c a t i o n marks. 
1 . 8 3 Lleasurements of i d e n t i f i c a t i o n marks, 
1 . 8 4 Color, 
1 . 8 5 a f f i x a t i o n . 
1 . 8 6 Design. 
1 B 8 7 Maintenance. 
1 . 8 8 I d e n t i f i c a t i o n marks for npnconven'tional a i r c r a f t . 
1 . 8 9 I d e n t i f i c a t i o n marks for export a i r c r a f t . 



APPLICABILITY A N D DEFINITIONS 

lj.0 A p p l l e a b j Q l ^ _ o f ^ h i s . pari;, This, part establishes administrative 

requirements f or the issuance of type, production, and airworthiness c e r t i f i ­

cates and for the i d e n t i f i c a t i o n and marking of a i r c r a f t and related prod­

ucts, 

1,1 Definitions. 

(a) As used i n t h i s part, terms s h a l l be defined as follows; 

(1) administrator. The Administrator means the Administrator 

of C i v i l Aeronautics, 

( 2 ) Air-craft, ua a i r c r a f t means any contrivance now known 

or hereafter invented, used, or designed for navigation of or f l i g h t i n the 
A/ 

a i r . 

(3) A i r c r a f t engine. A n a i r c r a f t engine means an engine 

used, or intended to be used, f or propulsion of a i r c r a f t and includes a l l 
• u 

parts, appurtenances, and accessories thereof other than propellers, 

(A) A p p l i a n c e s . Appliances mean instruments, equipment, 

apparatus, parts, appurtenances, or accessories, of whatever description, 

.aihich. are used, or are capable of being or intended to bo used, i n the 

navigation, operation, or control of a i r c r a f t i n f l i g h t (including para­

chutes and including communication equipment and any other mechanism or 

mechanisms i n s t a l l e d i n or attached to a i r c r a f t during f l i g h t ) , and which 
1/ 

are not a part or parts of a i r c r a f t , a i r c r a f t engines, or propellers, 

(5) authorized representative of the_administrator». An 

authorized'representative of the Administrator means any employee of the 

C i v i l Aeronautics Administration or any private person, authorized by the 

administrator to perform any of the duties delegated to the administrator 

by the provisions of t h i s part. 
1/ A S defined i n Section 1 of the ( l i v i l aeronautics «.ct of 1938, as 

••imended. 
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( 6 ) Person, Person means any individual, firm, copartner­

ship, corporation, company, association, joint-stock association, or body 

p o l i t i c ; rjr»d includes anv trustee, receiver, assignee, or other similar 
1/ 

representative thereof. 

( 7 ) Prime manufacturer, a. prime manufacturer means the 

person she i n i t i a t e d the design and construction of the product and who 

applied for the type c e r t i f i c a t e , or any person to whom a current right to 

reproduce the product has been transferred. 

(8) Product. The terra product, as used i n t h i s part means: 

( i ) i J i a i r c r a f t , 

( i i ) . i i i a i r c r a f t engine, 

( i i i . ) A propeller, or 

( i v ) ioiy appliance specified i n the C i v i l ±dr Regula­

tions as eligiJble f o r n type c e r t i f i c a t e . 

(9) Propeller. A propeller includes a l l parts, a;purte~ 
1/ 

nances, and accessories thereof, 

(10) Subsidiary manufacturer. n subsidiary manufacturer 

means the person ~;ho contracted 'with the prime manufacturer t G produce and 

tc sup-cly to the prime manufacturer major assemblies and components v;hich 

are manufactured i n cer.fcrrrdty vrith the prime manufacturer's approved 

dravdngs and data for the fabrication cf the product. 

(11) United States. United States means the several States, 
the D i s t r i c t cf Columbia, and the several T e r r i t o r i e s a n d possessions of the 
United States, including the T e r r i t o r i a l waters and the overlying a i r space 
thereof <, ^ 

1/ 0 s defined i n Section 1 of the C i v i l aeronautics A c t of 1938* as 

amended. 



1.2 Type design. The type design s h a l l consist of such t e s t reports 

and computations as are necessary to demonstrate that the product complies 

with the pertinent airworthiness requirements, such drawings and speci­

fications- as are necessary to disclose the configuration of the product 

and a l l design features covered i n the pertinent airworthiness requirements, 

s u f f i c i e n t information on materials and processes to define the strength 

of the structure, an£ s u f f i c i e n t other data to permit the airworthiness of 

subsequent products of the same type to be determined by comparison with 

the typo design, " ' 

TYPE C E P - T I F I C H T B S 

1.10 Application, hny person, whether or not a c i t i z e n of the United 

States, rray apply for the issuance of a type c e r t i f i c a t e . The application 

for a type c e r t i f i c a t e for a sp e c i f i e d product s h a l l be made upon a form 

prescribed and furnished by the Administrator. 

1.11 Products for which issued, A type c o r t i f i s a t s may be issued, for 

an a i r c r a f t , a i r c r a f t engine, propeller, or any appliance for which c e r t i f i ­

cation i s provided elsewhere i n the C i v i l ^ i r Regulations,• 

la12 Requirements f o r issuance. JA type c e r t i f i c a t e f i r a product 

s h a l l bo issued when: 

(a) The applicant has submitted such descriptive'data, t e s t 

reports, and other information required by the pertinent airworthiness 

regulations for the type design, and 

(b) Upon examination of the type design and the completion of a l l 

t e s t s and inspections, the administrator finds that the type design meets 

the requirements of the applicable C i v i l A±T Regulations, 
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1.13 Lccation of .manufacturing f a c i l i t i e s . No type c e r t i f i c a t e for 

a product s h a l l be issued i f the maaufacturing f a c i l i t i e s therefor are 

located c u t s i i e the United States, unless where f a c i l i t i e s are located 

outside the Unite?. States the administrator finds that no undue burden on 

the Government i s created i n afcdrdstering applicable requirements of the 

*ict or regulations issued thereunder. 

1.14 Tyre design changes. Changes i n the type design s h a l l be .made 

i n accordance with the ru l e s established i n the part of the C i v i l ^ i r 

Regul^ticns under vhich the type c e r t i f i c a t e was issued. 

1.15 Transfer o-bilitr. « type c e r t i f i c a t e may be transferred c r made 

available to third persons by l i c e n s i n g a £ r e r J n e n t s ! Provided, That the 

grantcr sh-11 immediately notify the administrator i n 7jriting of any 

transfer, l i c e n s i n g agreement, c r termination thereof: ^nd provided further, 

That the provisions of I 1„13 are complied xvith. 

1.16 Inscectf.cn. a representative of the administrator s h a l l be 

permitted to make such inspections as .may be necessary to determine i n i t i a l 

and continued compliance with the requirements of t h i s part, 

1.17 Duration. -type c e r t i f i c a t e s h o l l remain i n ef f e c t u n t i l sur­

rendered, suscsnded, revoked, or a termination dote I s otherwise estoblished 

by the Board, 

1.18 P i s - l a y . Type c e r t i f i c a t e s s h a l l be mode available- f c r exami­

nation by an authorize" representative of the Bo^-rd cr .f the Administrator. 

l c 1 9 P r i v i l e g e s . The holder of a ty, e c e r t i f i c a t e or license may 

produce- duplicates of any product f j>r which a type c e r t i f i c a t e has been 

issued. 

http://Inscectf.cn
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1.20 Statement of conformity. The holder of a type c e r t i f i c a t e only 

or of a current right to the benefits of a type c e r t i f i c a t e only under a 

licensing arrangement, upon the i n i t i a l transfer by him of the ownership 

of any product manufactured under such type c e r t i f i c a t e or upon application 

for o r i g i n a l issuance of an airworthiness c e r t i f i c a t e for an a i r c r a f t , 

s h a l l furnish to an authorized representative of the Administrator a 

statement of conformity for such product on a form prescribed by the 

administrator. For a i r c r a f t manufactured under a type certificates only, 

there s h a l l be included a statement that the a i r c r a f t referred to has been 

f l i g h t checked. When a production c e r t i f i c a t e i s held i n addition to the 

type c e r t i f i c a t e , the provisions of I 1.35 s h a l l apply. The Administrator, 

may consider m i l i t a r y acceptance i n l i e u cf a statement of conformity for 

a product which has been manufactured for the m i l i t a r y service. 

PRODUCTION CERTIFICATES 

1.30 application, any person, whether or not a c i t i z e n of the United 

States, may apply f c r the issuance of a production c e r t i f i c a t e . The ap­

p l i c a t i o n for a production c e r t i f i c a t e s h a l l be made upon a form prescribed 

and furnished by the administrator, 

1.31 Product for which issued, a produdtion c e r t i f i c a t e s h a l l be 

issued only for products for which a type c e r t i f i c a t e i s currently i n e f f e c t . 

The applicant s h a l l held a currently e f f e c t i v e type c e r t i f i c a t e for the 

product tc be manufactured or s h a l l hold a current right to the benefits of 

sucK c e r t i f i c a t e under a l i c e n s i n g agreement, 

1.32 Requirements for issuance. A person s h a l l be issued a production 

c e r t i f i c a t e when the administrator finds, a f t e r examination cf the support­

ing data and afte r instecti~>n of the organization and production f a c i l i t i e s , 

that the applicant complies with the requirements of §§ 1,33 through 1,37. 
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1.33 Location of j ^ u f a g t u r i n g fa^ilrbigs.* N c production c e r t i f i c a t e 

for & product s h a l l be issued i f the manufacturing f a c i l i t i e s therefor are 

located cutside the United States, unless where f a c i l i t i e s are located 

•outside the United States the administrator finds that no undue burden cn 

the Government i s created i n administering applicable requirements of the 

Act or regulations issued thereunder* 

1.34 Quality control. The applicant s h a l l sho.v that he i s adequately 

prepared to manufacture and control the quality of any product for which he 

requests preduction c e r t i f i c a t i o n , so that each a r t i c l e s h a l l conform with 

the design ^ r c v i s i r n s cf the pertinent typs c e r t i f i c a t e . 

1.35 Statement of ccnfcirj.ty. I t s h a l l net be necessary for the 

holder of a production c e r t i f i c a t e t c furnish a separate statement of 

conforrdty for each c f the products produced. 

1.36 Data required - price manufacturer.. The applicant s h a l l submit 

the fc Hewing data: 

( i ) A description of the manufacturing layout and production 

flow, 

(b) A l i s t i n g and iescription of any special processes required 

by the product c r preducts to be manufactured, 

(c) A description of the established quality-control crgan-

i z a t i c n , i t s functions and r e s p o n s i b i l i t i e s , including an organizational 

chart shewing tha l i n e s c f authority for quality control and inspection 

re sponsibili ty, 

(d) I f the application i s fcr'the manufacture cf an a i r c r a f t , a 

description ~f the f l i g h t t e s t procedures established by the manufacturer 

for the testing cf production a i r c r a f t and a copy of the f l i g h t t e s t check 
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l i s t t o be used, and for other products a description of such t e s t s 

established by the manufacturer as may be appropriate for the product, and 

(e) A l i s t , by name and address, of asy subsidiary manufac* 

turers. (See § 1.37.) 

1 « 3 7 J t e t a ^ e j ^ u i j ^ vVhere found necessary 

by the Administrator, a subsidiary inanufacturer s h a l l submit the data 

prescribed by paragraphs ( a ) , ( b ) , and ( c ) c f 1 I . 3 6 . 

1 . 3 3 Modificaticn o f required data. The holder o f a. production cer­

t i f i c a t e s h a l l immediately notify the A d m i n i s t r a t o r i n irariting of any 

che.nges affecting the data required by § I . 3 6 which may a l t e r the conformity 

or quality control of the product being manufactured, 

1 . 3 9 Multiple products. The A d m i n i s t r a t o r may authorize more than 

one t y p e c e r t i f i c a t e d product to be manufactured under the terms of one 

production c e r t i f i c a t e provided that the products have similar production 

c h a r a c t e r i s t i c s . 

1.40. Production l i m i t a t i o n record f A production l i m i t a t i o n .record 

s h a l l be issued as part of a production c e r t i f i c a t e * The record s h a l l l i s t 

the type c e r t i f i c a t e of every product which the applicant i s authorized tc 

manufacture under the terms of a production c e r t i f i c a t e . ;Vhere di f f e r e n t 

models of a basic type approved under the •same type c e r t i f i c a t e number 

require different f a b r i c a t i o n methods and processes, the Administrator may 

l i s t the model designation of the product for which authorization i s given, 

-as .well as the type c e r t i f i c a t e number, on the production l i m i t a t i o n record, 

1»41 Modification of the production l i m i t a t i o n rexKJrd^^Tiie holder of 

a production c e r t i f i c a t e desiring the addition of a type c e r t i f i c a t e and/or 

model to the production c e r t i f i c a t e s h a l l submit an application therefor on 
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a form and i n a manner p r e s c r i b e d by the A d m i n i s t r a t o r . The a p p l i c a n t 

s h a l l comply w i t h t h e a p p l i c a b l e r e q u i r e m e n t s of M 1.32 t h r o u g h I . 3 6 and 

1.38. 

1 .42 T r a n s f e r a b i l i t y . A p r o d u c t i o n c e r t i f i c a t e s h a l l not be t r a n s ­

f e r r e d . 

1.43 D u r a t i o n , A p r o d u c t i o n c e r t i f i c a t e s h a l l remain i n e f f e c t 

u n t i l s u r r e n d e r e d , suspended, r e v o k e d , o r a t e r m i n a t i o n date i s o t h e r w i s e 

e s t a b l i s h e d by t h e B o a r d , o r t h e l o c a t i o n of t h e m a n u f a c t u r i n g f a c i l i t y 

i s changed . 

1»44- D i s p l a y . A p r o d u c t i o n c e r t i f i c a t e s h a l l be p r o m i n e n t l y d i s ­

p l a y e d i n t h e main o f f i c e o f the f a c t o r y * 

AIRCRAFT AND PRODUCT IDENTIFICATION 

1 .50 i d e n t i f i c a t i o n , 

( a ) E a c h p r o d u c t m a n u f a c t u r e d under t h e terms of a t y p e o r 

p r o d u c t i o n c e r t i f i c a t e s h a l l d i s p l a y p e r m a n e n t l y such d a t a a s may be r e ­

q u i r e d t o shew i t s i d e n t i t y . The d a t a s h a l l i n c l u d e such o f the f o l l o w i n g 

i t e m s a s t h e A d m i n i s t r a t o r f i n d s a p p r o p r i a t e : 

(1 ) i i a n u f a c t u r e r r s name, 

(2) Model d e s i g n a t i o n , 

(3) . V a n u f a c t u r e r T s s e r i a l number ( i f a r t i c l e i s numbered 

s e r i a l l y ) , o t h e r w i s e the date o f m a n u f a c t u r e , except t h a t a r t i c l e s s u b j e c t 

to d e t e r i o r a t i o n as a r e s u l t o f a g i n g ( p a r a c h u t e s , p a r a c h u t e f l a r e s , e t c . ) 

s h a l l b e a r t h e date o f r a n u f a c t u r e i n a d d i t i o n t o t h e s e r i a l number, i f 

any? 

(4) Type c e r t i f i c a t e number, 

( 5 ) P r o d u c t i o n c e r t i f i c a t e number, 

( 6 ) C a p a c i t y or r a t i n g . 
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AIRWORTHINESS CERTIFICATES 

1.60 Application. Any U. S. C i t i z e n may apply for issuance of an 

airworthiness c e r t i f i c a t e for an a i r c r a f t provided he i s the registered 

owner of the a i r c r a f t or h i s agent. The application f c r an airworthiness 

c e r t i f i c a t e s h a l l be made upon a form prescribed and furnished by the 

Administrator. 

1.61 A i r c r a f t categories for which airworthiness c e r t i f i c a t e s are 

issued, Airworthiness c e r t i f i c a t e s are issued for a i r c r a f t whose type 

design has been c e r t i f i c a t e d under the normal, u t i l i t y , acrobatic, or 

transport categories, for a i r c r a f t of the r e s t r i c t e d category, and for 

surplus m i l i t a r y a i r c r a f t i n the limited category. . I n addition, experi­

mental c e r t i f i c a t e s and spec i a l f l i g h t permits are issued. 

1.62 Amendment or modification. An airworthiness c e r t i f i c a t e may be 

amended or modified only upon application to the Administrator, 

1.63 T r a n s f e r a b i l i t y , iui airworthiness c e r t i f i c a t e s h a l l be trans­

ferred with the a i r c r a f t , 

1.64 Duration. The duration o f an airworthiness c e r t i f i c a t e s h a l l 

be i n accordance with the provisions of paragraphs (a) and (b) which follow; 

(a) An airworthiness c e r t i f i c a t e s h a l l remain i n effect for one 

year from the date of issuance unless i t i s surrendered, suspended, revoked, 

or a termination date i s otherwise established by the Boardj or, in the 

case of an experimental airworthiness c e r t i f i c a t e , a l e s s e r period i s 

established by the Administrator. 

(b) A currently v a l i d airworthiness c e r t i f i c a t e may be auto­

matically renewed when the. a i r c r a f t i s maintained under a continuous main­

tenance system approved by the Administrator, or reissued upon completion 

of the annual inspection elsewhere required i n the C i v i l A i r Regulations. 
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1.65 D i s p l a y . A n a i r w o r t h i n e s s c e r t i f i c a t e s h a l l b e c a r r i e d i n t h e 

a i r c r a f t a t a l l t i m e s , a n d s h a l l b e d i s p l a y e d a s p r e s c r i b e d b y t h e A d m i n ­

i s t r a t o r . 

1Q A6 A i r w o r t h i n e s s c e r t i f i c a t e s f o r n o r m a l , u t i l i t y , a c r o b a t i c , a n d  

t r a n s p o r t c a t e g o r i e s . A i r c r a f t c e r t i f i c a t e d i n t h e n o r m a l , u t i l i t y , 

a c r o b . t i c , a n d t r a n s p o r t c a t e g o r i e s may b e u s e d f o r t h e c a r r i a g e o f p e r s o n s 

a n d p r o p e r t y f o r c o m p e n s a t i o n o r h i r e . 

1.67 A i r w o r t h i n e s s c e r t i f i c a t e - r e q u i r e m e n t f o r i s s u a n c e . T h e r e ­

q u i r e m e n t s f o r t h e i s s u a n c e o f a n a i r w o r t h i n e s s c e r t i f i c a t e a r e s t a t e d i n 

p a r a g r a p h s ( a ) a n d ( b ) w h i c h f o l l o w : 

( a ) j y i r c r a f t m a n u f a c t u r e d u n d e r a p r o d u c t i o n c e r t i f i c a t e , A n 

a p p l i c a n t f o r t h e o r i g i n a l i s s u a n c e o f a n a i r w o r t h i n e s s c e r t i f i c a t e f o r a n 

a i r c r a f t , w h o s e t y p e d e s i g n w a s c e r t i f i c a t e d i n c a t e g o r i e s o t h e r t h a n t h e 

l i m i t e d c a t e g o r y , n a n u f a c t u r e d u n d e r t h e t e r m s o f a p r o d u c t i o n c e r t i f i c a t e 

m a y b e i s s u e d s u c h c e r t i f i c a t e w i t h o u t f u r t h e r s h o w i n g * The A d m i n i s t r a t o r 

raay i n s p e c t t h e a i r c r a f t t o see i f i t c o n f o r m s t o t h e t y p e d e s i g n . 

( - ) a i r c r a f t m a n u f a c t u r e d u n d e r t y p e c e r t i f i c a t e o n l y , m 

a p p l i c a n t f o r t h e o r i g i n a l i s s u a n c e o f a n a i r w o r t h i n e s s c e r t i f i c a t e f o r a n 

a i r c r a f t , w h o s e t y p e d e s i g n w a s c e r t i f i c a t e d i n c a t e g o r i e s o t h e r t h a n t h e 

l i m i t e d c a t e g o r y , m a n u f a c t u r e d u n d e r t h e t e r m s o f a t y p e c e r t i f i c a t e o n l y 

s h a l l b e i s s u e d s u c h c e r t i f i c a t e u p o n p r e s e n t a t i o n o f a s t a t e m e n t o f 

c o n f o r m i t y f o r s u c h a i r c r a f t i s s u e d b y t h e m a n u f a c t u r e r w h e n , u p o n i n s p e c ­

t i o n o f t h e a i r c r a f t , t h e A d r i n i s t r a t o r f i n d s t h a t t h e a i r c r a f t c o n f o r m s 

t o t h e t y p e d e s i g n , a n d i s i n a c o n d i t i o n f o r s a f e o p e r a t i o n . 

1.6s? A i r w o r t h i n e s s c e r t i f i c a t e s f o r r e s t r i c t e d c a t e g o r y a i r c r a f t . A i r ­

c r a f t c e r t i f i c a t e d i n t h e r e s t r i c t e d c - t e g o r y may n o t b e u s e d f o r t h e 



carriage of persons for compensation or h i r e . For purposes of t h i s 

section, crop dusting, seeding, and other similar specialized ;operations 

are not considered as the carriage of persons or cargo for compensation 

or h i r e . Other sp e c i a l l i m i t a t i o n s for such a i r c r a f t are prescribed under 

the provisions of Part .8-, 

1.69 Airworthiness c e r t i f i c a t e s for; r e s t r i c t e d category a i r c r a f t — 

requirements for issuance. The requirements for issuance of an airwor­

thiness c e r t i f i c a t e for an a i r c r a f t i n the r e s t r i c t e d category are as 

stated i n paragraphs (a) and (b) which follow: 

( a ) A i r c r a f t manufactured under a production c e r t i f i c a t e or  

type c e r t i f i c a t e only. An applicant for the o r i g i n a l issuance of an a i r ­

worthiness c e r t i f i c a t e f or an a i r c r a f t i n the r e s t r i c t e d category, type 

c e r t i f i c a t e d under the provisions of §: 8.10. (a) ( 1 ) , s h a l l comply with the 

appropriate provisions of I 1.67* 

(b) - Other a i r c r a f t . An applicant for the issuance of an a i r ­

worthiness c e r t i f i c a t e for a i r c r a f t of the r e s t r i c t e d category other than 

those referred.to in.paragrpah ( a ) , such as surplus m i l i t a r y a i r c r a f t and 

modified ci v i l a i r c r a f t , may be issued such certificate'when he demonstrates 

compliance with the following provisionss 

(1) The a i r c r a f t has been type c e r t i f i c a t e d under the 

provisions of % 8,10 (a) ( 2 ) , or modified under the provisions of I 8.10 (b) 

of the C i v i l A i r Regulations; . -

(2) . The a i r c r a f t has been inspected by the Administrator 

and found by him to be i n a good state of preservation and repair and i n 

condition.for safe operation; and • 

(3) The Administrator has prescribed operating l i m i t a t i o n s 

i n accordance ivith Part 8#. 
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1.70 M u l t i p l e a i r w o r t h i n e s s c e r t i f i c a t i o n . M u l t i p l e a i r w o r t h i n e s s 

c e r t i f f . c a t i c n s h a l l ccnfcrm tc the p r o v i s i o n s of paragraphs (a) and (b) 

vrhich f e l l o w , 

(a) A T . a i r c r a f t s h a l l be issued an a i r w o r t h i n e s s c e r t i f i c a t e 

i n the r e s t r i c t e d category and i n any one or acre of t h e other a i r w o r ­

thiness categories prescribed by the C i v i l * i i r Regulations, i f the ap­

p l i c a n t shews compliance w i t h the requirements f o r each category when the 

a i r c r a f t i s i n the c o n f i g u r a t i o n f o r t h a t category and i f the a i r c r a f t can 

be converted from one category t o another by removal or a d d i t i o n of equip­

ment by simple mechanical means, 

(b) Any a i r c r a f t c e r t i f i c a t e ; 3 i n the r e s t r i c t e d and any other 

category s h a l l be inspected and approved by an authorized r e p r e s e n t a t i v e 

of the A d m i n i s t r a t o r , or by a c e r t i f i c a t e d mechanic w i t h an appropriate 

airframe r a t i n g , t c determine a i r w o r t h i n e s s each t i n e tho a i r c r a f t i s 

converter 1 frcm the r e s t r i c t e d category t o another category f ^ r the c a r r i a g e 

of passengers f c r compensation c r h i r e , unless the A d m i n i s t r a t o r f i n d s 

t h i s unnecessary f r r safety i n a p a r t i c u l a r case. 

1.71 a i r w o r t h i n e s s c e r t i f i c a t e f o r l i m i t e d c . i t c ^ r r y a i r c r a f t . A i r ­

worthiness c e r t i f i c a t e s were issued f o r surplus m i l i t a r y a i r c r a f t c f the 

l i m i t e d category p r i c r t c August 31, 1948, u n l e r the p r e v i s i o n s of F a r t 9, 

a i r c r a f t i n the l i m i t e d categcry may net be used f c r the c a r r i a g e c f persons 

or p r o p e r t y f c r compensation c r h i r e . 

1.72 A i J - s c r t h i p . e s s _ _ c e r t i f i c a t e f c r l i m i t e d category a i r c r a f t 
f o r an a i r c r a f t 

rgg^J-rp^Qt'S f c r _ reissuance. An a p p l i c a n t f o r an airworthiness c e r t i f i c a t e / 

i n the l i m i t e d categcry s h a l l shew t h a t the a i r c r a f t has been p r e v i o u s l y 

issued a l i m i t e d a i r w o r t h i n e s s c e r t i f i c a t e which had been surrendered or 
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has expired, and that the a i r c r a f t complies f u l l y with the requirements 

cf Fart 9 of the C i v i l A i r Regulations. 

I . 7 3 Experimental c e r t i f i c a t e s . Experimental c e r t i f i c a t e s are 

issued f or amateur-built a i r c r a f t and for a i r c r a f t which are to be used 

for experiment, for exhibition,' for a i r racing, and to show compliance with 

C i v i l a i r Regulations for the issuance of type c e r t i f i c a t e s and related 

purposes, 

.1.74 Experimental c e r t i f i c a t e s - requirements for issuance. The r e ­

quirements for the issuance of experimental c e r t i f i c a t e s are as stated i n 

paragraphs (a) ani (b) which follow. 

(a) In applying for an experimental c e r t i f i c a t e the applicant 

s h a l l submit: 

(1) A statement i n a form and manner prescribed by the 

Administrator setting forth the purpose for which the a i r c r a f t i s to be 

used, 

( 2 ) S u f f i c i e n t data, such as photographs, to ide n t i f y the 

a i r c r a f t , and, 

(3) Upon inspection of the a i r c r a f t , any pertinent i n ­

formation found necessary by tht> Administrator to safeguard the general 

public. 

(b) appropriate operating r e s t r i c t i o n s for the use of such a i r ­

c r a f t s h a l l be prescribed by the'administrator 

(1) Experimental a i r c r a f t s h a l l not be used for the 

carriage of persons or property for compensation or h i r e . 

1.75, Special f l i g h t permits,, a special f l i g h t permit may be issued 

for an a i r c r a f t which may not currently meet applicable airworthiness 
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requirements, t u t which i s capable of safe f l i g h t , for the purpose of 

r e m i t t i n g the a i r c r a f t to be flo?m to a "base where repairs c r a l t e r a t i o n s 

are to be :aade cr tc permit the delivery or export of the a i r c r a f t . 

1.76 Soecial f l i g h t pericits — requirements for issuance. The r e ~ 

cuire-ents for the issuance.of special f l i g h t permits -are as stated i n 

paragraphs (a) an-1 (b) which follow. -

(a) .fcere fcund nedessnry by ths administrator, an applicant 

for a special f l i g h t percit s h a l l submit a statement i n a form approved 

by the Administrator ir.oicating the. purpose of the f l i g h t , the proposed 

i t i n e r a r y , the duration of authorization requested, the persons t c be on 

board the a i r c r a f t , the p a r t i c u l a r s , - i f any, i n which the a i r c r a f t does 

not comply f u l l y .dth the applicable airworthiness requirements, and the 

r e s t r i c t i o n s , i f any, "ecmed necessary for safe operation c f the a i r c r a f t . 

(b) The «do±rj.strator s h a l l accomplish, or s h a l l reouire the 

applicant t„ accor.rlish, such appropriate inspections :r t e s t s as the 

Administrator may -'aem necessary i n the in t e r e s t of safety. 

(c) I'.'thir.o i n the foregoing paragraphs s h a l l prevent the 

issuance to an a i r c a r r i e r by the Administrator of a general authorization 

tc conduct ferry f l i g h t s for specified purposes as abeve provided, under 

such terms and conditions as rosy from tine to time be prescribed by the 

Administrator. 

A I R C R A F T N A T I O N A L I T Y AND R E G I S T R A T I O N MARKS •• 

1.80 General. The identific-ation r.f each a i r c r a f t s h a l l be marked, 

and the ~ a r k i r ^ s s h a l l be displayed as required i n 1.81 through 1.67, 

No design, mark, or- sym'o, 1 which modifies or ccnfusa'S the i d e n t i f i c a t i o n 



marks s h a l l be placed on an a i r c r a f t , except with the approval of the 

Administrator, 

1.81 Display of i d e n t i f i c a t i o n marks. I d e n t i f i c a t i o n marks s h a l l 

•be displayed I n accordance with the following provisions: 

(a) a i r c r a f t registered f c r the f i r s t time aft e r December 31, 

1948, s h a l l display i d e n t i f i c a t i o n marks consisting of the Roman ca p i t a l 

letter-"!'!", denoting United States r e g i s t r a t i o n , followed by the r e g i s ­

tration number. Other a i r c r a f t which display i d e n t i f i c a t i o n marks con­

taining an airworthiness symbol "C", "R", "X", or "L" and which are 

operated solely within the continental l i m i t s of the United States may % 

display such i d e n t i f i c a t i o n marks u n t i l the f i r s t time such a i r c r a f t are 

recovered ur r e f i n i s h e d tr an extent necessitating the r e a p p l i c a t i -n of 

the i d e n t i f i c a t i n mark. Thereafter, such a i r c r a f t , and afte r December 31* 

1950, a l l a i r c r a f t of United States r e g i s t r y operated outside -of the 

continental limits' of the United States, s h a l l display i d e n t i f i c a t i o n 

narks consisting- of the Roman c a p i t a l l e t t e r "N", denoting United States 

r e g i s t r a t i o n , followed by the re g i s t r a t i o n number, 

(b) When an i d e n t i f i c a t i o n mark including only the Roman 

c a p i t a l l e t t e r "IT" and the r e g i s t r a t i o n number i s u t i l i z e d , limited and 

r e s t r i c t e d category a i r c r a f t and experimental a i r c r a f t s h a l l display the 

words-''limited," " r e s t r i c t e d , " or "experimental," respectively, near each 

entrance to the cabin c r cockpit of the a i r c r a f t . These markings s h a l l be 

i n l e t t e r s not l e s s than 2 inches n>r more than 6 inches i n height. 

1^82 Location^ of^ i d e n t i f i c a t i o n , marks,. I d e n t i f i c a t i o n marks s h a l l be 

located i n accordance with paragraphs (a) through (e) of t h i s section. 



(a) Fixed-wing a i r c r a f t . The fallowing s h a l l be applicable 

to fixGd—vang a i r c r a f t . 

(1) f'jing surfaces. I d e n t i f i c a t i o n marks s h a l l be 

displayed cn the right half of the upper surface and the l e f t half of the 

lcwer surface af the Tang structure. As far as possible, the narks s h a l l 

be located an equal distance from the leading and t r a i l i n g edges of the 

vdng. The tcp of the niarks s h a l l be toward the leading edge cf the vdng. 

(2) V e r t i c a l t a i l surfaces. I d e n t i f i c a t i o n marks s h a l l 

be displayed cn the upper half c f the v e r t i c a l t a i l surface. They s h a l l 

be displayed an bath sides of a single t a i l surfdce and on the outer sid.es 

of m u l t i t a i l surfaces,, They may be placed either horizontally or 

vertically,. 

(3) Fuselage surfaces. I d e n t i f i c a t i o n marks s h a l l be 

displayed on the fuselage when the a i r c r a f t , as a r e s u l t of design, does 

not have a v e r t i c a l t a i l surface. The marks s h a l l be located on each side 

of the top half af the fuselage, j u s t forward of the leading edge cf the 

horizontal t a i l surface. They may be placed either horizontally or 

vertically;, . 

(b) Rotorcraft. The following requirements s h a l l be applicable 

to r o t o r c r a f t . 

(1) Ecttom fuselage surfaces. I d e n t i f i c a t i o n marks s h a l l 

be displayed cn the bottom surface of the fuselage or cabin. The top of 

the marks s h a l l be toward the l e f t side of the fuselage. 

(2) Side fuselage surfaces. I d e n t i f i c a t i o n marks s h a l l be 

displayed below the window l i n e s ana as near the cockpit as possible. 

http://sid.es
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( c ) Airships,. Tho following requirements s h a l l be applicable 

tc a i r s h i p s . 

(1) Horizontal s t a b i l i z e r surfaces. I d e n t i f i c a t i o n narks 

s h a l l be displayed on the upper surface of the right horizontal s t a b i l i z e r 

and on the under surface of the l e f t horizontal s t a b i l i z e r . The top of 

the ii&rks s h a l l be toward the leading edge of the s t a b i l i z e r . The marks 

s h a l l be placed horizontally, 

(2) V e r t i c a l s t a b i l i z e r surfeces. I d e n t i f i c a t i o n marks 

s h a l l be displayed on e a c h side of t h e bottom ha l f of the v e r t i c a l 

s t a b i l i z e r . The marks s h a l l be placed horizontally. 

( d ) fipheric-j.1 balloons. I d e n t i f i c a t i o n marks for spherical 

balloons shall, be displayed cn two places diametrically opposite, and 

shall, be located near the maxitnum horizontal circumference cf the balloon. 

(e) Honsphorical balloons. I d e n t i f i c a t i o n marks for non-

spherical balloons s h a l l be displayed on e^ch side.. They .shall be located 

near the naxiraum cross section of the balloon, immediately above either 

the rigging band or the points of attachment vf the basket or cabin sus­

pension cables. 

1.83 ^ieasure-T^nts of i d e n t i f i c a t i o n marks. The measurements of 

i d e n t i f i c a t i o n marks s h a l l conform to the provisions cf paragraphs (a) 

through (d) of t h i s section. 

Fixed-wing a i r c r a f t . The following requirements s h a l l be 

applicable to fixed-wing a i r c r a f t , 

(1) Wing surfaces. The height of the i d e n t i f i c a t i o n marks 

on tho wings s h a l l be at l e a s t 20 inches. 

(2) Fuselage and v e r t i c a l t a i l surfaces. I d e n t i f i c a t i o n 
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niarks s h a l l he such as to leave at l e a s t a margin of 2 inches along each 

edge of the surface. Within these stipulations, the narks s h a l l be as 

large as practicable, except that t h i s r u l e s h a l l net be interpreted as 

requiring the use c f narks exceeding 6 inches in height or f e r r i t t i n g the 

use of saarks s c a l i e r than 2 inches i n height, The l e t t e r s and numbers cf 

each separate group c f i d e n t i f i c a t i o n marks s h a l l be c f equal height. 

(b) Rotorcraft. The following requirements s h a l l be applicarle 

to r e t c r c r a f t * 

(1) Fuselage or cabin bottom surfaces. I d e n t i f i c a t i o n marks 

s h a l l be at l e - s t 4/5 as high as the fuselage i s wide, but need not be more 

than 20 inches high. 

(2) Fuselage cr cabin sir'e surfaces. I d e n t i f i c a t i o n marks 

s h a l l conf rm tc requirements stipulated i n subparagraph (a) (2) c f t h i s 

section. 

(c) Li~htcr~than-~air a i r c r a f t . The following requirements s h a l l 

be a r e l i c - o l d to lighter-than—air a i r c r a f t , 

( I ) Cn o=ch a i r s h i p , spherical balloon, or nonsphorical 

balloon i d e n t i f i c a t i o n marks s h a l l be at l e a s t 20 inches high, 

(d) ALI a i r c r a f t . The following requirements s h a l l be a p p l i ­

cable to a l l a i r c r a f t , 

(1) Width, I d e n t i f i c a t i o n marks s h a l l be 2/3 as wide as 

they are high with the exception of number "1" which s h a l l la 1/6 as wide 

as i t i s high. 

(2) Thickness. I d e n t i f i c a t i o n marks s h a l l be formed by 

so l i d l i n e s of a thickness equal to l / 6 c f the character height. 



(3) Spacing. The space between the i d e n t i f i c a t i o n 

numbers and l e t t e r s s h a l l be not l e s s than l/U of the character'width. 

1.84. Color. On each a i r c r a f t , i d e n t i f i c a t i o n marks s h a l l contrast 

i n color with the background. 

l n 8 5 a f f i x a t i o n . On each a i r c r a f t , i d e n t i f i c a t i o n marks"Shall be 

painted or s h a l l be affixed by any other means insuring a similar degree 

of permanence and l e g i b i l i t y , except that a i r c r a f t intended for immediate 

delivery to a foreign purchaser may display i d e n t i f i c a t i o n marks cf a 

re a d i l y removable material. : -. 

,lo86_ Design. On each a i r c r a f t , i d e n t i f i c a t i o n marks s h a l l have no" 

ornamentation, " -

1:,87 Maintenance. On each a i r c r a f t , i d e n t i f i c a t i o n marks s h a l l be 

kept clean and l e g i b l e at a l l times. 

1.88 I d e n t i f i c a t i o n marks for nonconventionaj a i r c r a f t . The. i d e n t i ­

f i c a t i o n marking rules prescribed i n l i 1.81 through is87 are intended tc 

apply to conventional a i r c r a f t as they are known today.• YJheri a i r c r a f t are 

developed which do not conform to the general configuration of present-day 

a i r c r a f t , a procedure f or identification-marking w i l l be prescribed "by the 

administrator. : 

1.89 I d e n t i f i c a t i o n marks for export a i r c r a f t , an a i r c r a f t manu­

factured i n the United States for delivery outside the United States cr i t s 

possessions may. display such i d e n t i f i c a t i o n marks as are required by the 

State of r e g i s t r y of the a i r c r a f t . Such a i r c r a f t s h a l l be operated only 

for the purpose of t e s t and demonstration f l i g h t s -for a limited period of 

time or while i n necessary t r a s n i t to the purchaser. 
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F R O F O S E D R U L E S ~ F A R T 3 

I t i s proposed to amend F a r t 3,effective January 1, 1951, 

as follows: 

1. By amending the t i t l e thereof to read as follows: Fa r t 3 - A i r ­

plane Airworthiness - Normal, U t i l i t y , and A c r o b a t i c Categories. 

2. By amending § 3»19 to read as follows: 

3^19 F l i g h t t e s t s . 

( E ) A f t e r proof of compliance with the st r u c t u r a l requirements 

contained .in t h i s part, and upon completion of a l l necessary inspection and 

t e s t i n g on the ground, and proof of conformity of the airplane with the 

type design, and upon receipt from the applicant of a report of f l i g h t t e s t s 

conducted by him, there s h ? H be conducted such o f f i c i a l f l i g h t t e s t s as 

the Administrator finds necessary to determine compliance with §§ 3.61 

through 3.780. 

(b) nfter the conclusion of the f l i g h t t e s t s prescribed i n 

paragraph (a) of t h i s section such additional f l i g h t t e s t s s h a l l be con­

ducted, on airplanes having a maximum c e r t i f i c a t e d take-off weight of more 

than 6,000 pounds, as ths Administrator finds necessary to ascertain whether 

there i s reasonable assurance that the airplane, I t s components, and equip­

ment are r e l i a b l e and function properly, The extent of such additional 

f l i g h t t e s t s s h a l l depend upon the complexity of the airplane, the number 

and nature of new design features, and the record of previous t e s t s and 

experience for the pa r t i c u l a r airplane model, i t s components, and equipment. 

I f practicable, the f l i g h t t e s t s performed for the purpose of ascertaining 

the r e l i a b i l i t y and proper functioning s h a l l be conducted on the same a i r ­

plane which was used i n f l i g h t t e s t s to show compliance with §§ 3*6l 

through 3.780. 
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3. By adding a new I 3*80 to read as follows: 

3*80 alternate performance..requirements, As set forth I n the f o l ­

lowing sections the provisions of I i 3,84,' 3,85, 3.86, and 3.112 ( a ) ( 2 ) ( i i ) 

•"shall not be applicable to airplanes having a maximum c e r t i f i c a t e d take-off 

weight of 6,000 lbs or l e s s . I n l i e u thereof, such'airplanes s h a l l comply 

with the provisions of §§ 3.84a, 3.85a> 3,87, and .3.112 ( c ) 0 

4. By adding a new § 3.84a to read as follows: 

3.84s Take-off requirements - a i r c r a f t of 6,000 l b s or l e s s . A i r ­

planes having a maximum c e r t i f i c a t e d tt.ke-off weight of '6,000 lbs Oi . ' l e s s 

s h a l l comply with the provisions of t h i s section. 

(a) T a i l wheel type.. The elevator control at 0.8 V s^ s h a l l be 

s u f f i c i e n t to maintain an airplane attitude which w i l l permit holding the 

airplane on the runway u n t i l a safe take-off speed i s "'attained. 

(b) Nose -wheel type. The elevator • control shall'be s u f f i c i e n t 

to r a i s e the nose who til clear of the take-off surface at a speed equal to 

0.85 V s . 
1 . . 

(c) The c h a r a c t e r i s t i c s prescribed i n paragraphs (a) and (b) of 

t h i s section s h a l l be demonstrated with: 

(1) Take-off power, , 

(2) Most unfavorable weight, 

(3) Most unfavorable e.g. position. 

(d) ' I t s h a l l be demonstrated that, the airplane w i l l take off 

safely without requiring an exceptional degree.of p i l o t i n g s k i l l . 

5« By adding a new § 3.85a to read as follows.; 

3.85a 'Climb requirements - a i r c r a f t of 6,000 lbs or l e s s . Airplanes 

having a maximum c e r t i f i c a t e d take-off weight of 6,000 lbs or l e s s s h a l l 



- 30 -

comply with the requirements of t h i s section. 

(a)* Climb - normal climb condition. The steady rate of climb 

at sea l e v e l shall'not be l e s s than 10 Vs^ or 300 feet per minute, which­

ever i s the greater, with: 

(1) Take-off power, 

(2) Landing gear extended, 

(3) iving f l a p s i n take-off position, 

(4) Cowl flaps i n the position used i n cooling t e s t s 

specified i n §§ 3.581 through 3«596. 

•(b) Climb - balked landing conditions. The steady rate of climb 

at sea l e v e l s h a l l net be l e s s than 5 V S q or 200 feet per einute, whichever 

i s the greater, with: 

(1) Take-off power, 

(2) Landing gear extended, 

(3) Wing fl a p s i n the landing position. I f rapid r e t r a c t i o n 

i s possible with safety, without l o s s of altitude and without requiring 

sudden changes of angle of attack or exceptional s k i l l on the part of the 

p i l o t , wing f l a p s may be retracted* 

6, By adding a new § 3.87 to read as follows: 

3.87 Landing requirements - a i r c r a f t of i 6,0C0 l b s or l e s s . For an 

airplane having a rrsrd-ffium c e r t i f i c a t e d take—off weight cf 6,000 l b s or l e s s 

i t s h a l l be demonstrated that the airplane can be safely landed and brought 

to a stop without requiring an exceptional degree of piloting s k i l l , ' J i d 

without .excessive v e r t i c a l acceleration, tendency to bounce, nose 'over, 

ground loop, porpoise*, or water loop. 
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7. By adding a new § 3.112 (c) to read as follows: 

3c112 Requirements, * * * ' ' 

( c ) For a i r c r a f t having a maximum c e r t i f i c a t e d take-off weight 

of 6,000 l b s or l e s s , the value specified i n subdivision (a) (2) ( i i ) s h a l l 

be 1.5 V S i. 

8, By amending § 3,120 to read as follows: 

3.120 S t a l l i n g demonstration. 

(a) S t a l l s s h a l l be demonstrated under two conditions: 

(1) • With power off, and 

(2) With the power setting not l e s s than that required to 

show compliance with the provisions of paragraph (a) of I 3.85 or. with 

those of § 3»85a, whichever i s appropriate. 

(b) In either condition required by paragraph (a) i t s h a l l be 

possible, with flaps and landing gear i n any position, with center of . 

gravity i n the position l e a s t favorable for recovery, and with appropriate 

airplane weights, to shew compliance with the applicable requirements of 

paragraphs ( c ) through ( f ) , 

(c) For airplanes having independently controlled r o l l i n g and 

d i r e c t i o n a l controls, i t s h a l l be possible to produce and to correct r o l l 

by unreversed use of the r o l l i n g control and to produce and correct yaw by 

unreversed use of the d i r e c t i o n a l control up u n t i l the time the airplane 

pitches i n the maneuver prescribed i n paragraph (g) of t h i s - s e c t i o n . 

(d) For two-control airplanes having either interconnected 

l a t e r a l and d i r e c t i o n a l controls or for airplanes having only one of these 

controls, i t s h a l l be possible to produce and to correct r o l l by unreversed 

•use of the r o l l i n g control without producing excessive yaw up u n t i l the 

time the airplane pitches i n the maneuver prescribed i n paragraph (g) of 

t h i s section. 



( e ) D u r i n g t h e r e c o v e r y p o r t i o n o f t h e s t a l l m a n e u v e r t h e p i t c h 

s h a l l n o t e x c e e d a v a l u e o f 30° b e l o w l e v e l , a n d t h e a i r p l a n e s h a l l n o t 

d e v e l o p a n y u n c o n t r o l l a b l e r o l l i n g o r y a w i n g c h a r a c t e r i s t i c s b e f o r e t h e 

r e c o v e r y i s a c h i e v e d . The a l t i t u d e l o s t i n t h e s t a l l m a n e u v e r s h a l l b e 

e n t e r e d i n t h e a i r p l a n e f l i g h t m a n u a l . 
and 

( f ) A c l e a r / d i s t i n c t i v e s t a l l w a r n i n g s h a l l p r e c e d e t h e s t a l l i n g 

o f t h e a i r p l a n e , i i i t h t h e f l a p s a n d l a n d i n g g e a r i n a n y p o s i t i o n , b o t h i n 

s t r a i g h t a n d t u r n i n g f l i g h t . The s t a l l w a r n i n g s h a l l o c c u r a t a s p e e d 

e x c e e d i n g t h a t o f s t a l l i n g b y n o t l e s s t h a n 5 b u t n o t m o r e t h a n 10 m i l e s 

p e r h o u r . 

( g ) I n - t e m o n s t r a t i n g t h e q u a l i t i e s r e o u i r e d b y p a r a g r a p h s ( c ) 

t h r o u g h ( f ) , t h e p r o c e d u r e s e t f o r t h i n s u b p a r a g r a p h s ( 1 ) a n d ( 2 ) s h a l l b e 

f o l l o w e d : 

( 1 ) .-»'ith t r i m c o n t r o l s a d j u s t e d f o r s t r a i g h t f l i g h t a t a 

s p e e d o f a p p r o x i m a t e l y 1 .4 7S]_J r e d u c e s p e e d b y m e a n s o f t h e e l e v a t o r 

c : n t r o l u n t i l t h e s p e e d i s s t e a d y a t s l i g h t l y a b o v e s t a l l i n g s p e e d ; t h e n 

( 2 ) F u l l e l e v a t o r - c o n t r o l b a c k a t a r a t e s u c h t h a t t h e 

a i r p l m e s p e e d r e d u c t i o n d o e s n e t e x c e e d 1 m i l e p e r h o u r p e r s e c o n d u n t i l 

a s t a l l i s p r o d u c e d a s e v i d e n c e d b y a n u n c o n t r o l l a b l e d o w n w a r d p i t c h i n g 

m o t i o n o f t h e a i r p l a n e , o r u n t i l t h e c o n t r o l r e a c h e s t h e s t o p . N o r m a l u s e 

o f t h e e l e v a t o r c r n t r o l f o r r e c o v e r y s h a l l be a l l o w e d a f t e r s u c h p i t c h i n g 

m o t i o n h a s u n m i s t a k a b l y d e v e l o p e d . 

9 . B y a m e n d i n g § 3 .124 ( a ) t o ' r e a d a s follo7;s: 

3-124 S p i n n i n g . 

( a ) C a t e g o r y F . A11 a i r p l a n e s o f 4 , 0 0 0 l b s o r l e s s m a x i m u m g r o s s 

w e i g h t s h a l l r e c o v e r f r o m a o n e - t u r n s p i n w i t h t h e c o n t r o l s a D p l i e d n o r m a l l y 



for recovery i n not mere than \ additional turn and without exceeding either 

the l i m i t i n g a i r speed or the l i m i t positive maneuvering load factor for 

the airplane. I n addition, there s h a l l be nc excessive back pressure either 

during the spin or i n the recovery. I t s h a l l not be possible to obtain 

uncontrollable spins by means of any possible use of the controls. Com­

pliance with the above s h a l l be demonstrated at any permissible combination 

of weight and center of gravity positions obtainable with a l l or any part 

of the designed useful load, A.11 airplanes i n category N, regardless of 

weight, s h a l l be placarded against spins or demonstrated to be "character­

i s t i c a l l y incapable of spinning" i n which case they s h a l l be so designated. 

(See paragraph (d) of t h i s section.) 

10. By rescinding paragraph (a) of I 3 e3l8. 

11. By rescinding §§ 3.319) "External bracing," and 3.320, "Covering," 

12. By adding a new sentence at the end of paragraph (a) of % 3«390 

to read as follows: 

3.390 Seats and berths. 

(a) Passenger seats and berths. 

The accelerations prescribed I n I 3.386 s h a l l be multiplied by a 

factor of 1.33 f s r determining the strength of the seat and berth attachments 

to the structure. 

13. By adding a new sentence at the end of I 3.391 to reod as follows: 

3»?91 Safety b e l t or harness provisions,• 

* •)*• The accelerations prescribed i n § 3.386 Shall be multiplied by a 

factor of 1.33 for determining the strength of the belt anchorages to the 

seat or to the structure. 
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14. By amending the f i r s t sentence cf § 3*417 to read as fellows: 

3.417 Propeller vibrations. I n the case of propellers with metal 

blades or ether highly stressed metel components, the magnitude of the 

c r i t i c a l v i b r a t i c n stresses under a l l normal conditions cf operation s h a l l 

be determined by actual measurements c r by comparison with similar i n s t a l l ­

a t i o n s f c r ™hich such measurements have been made. 

15. Fy amending I 3°43i tc read as follows: 

3.431 l-Ultiengine fuel system arrangement. The fuel systems of multi-

engine airplanes -which rraist comply with the provisions of I 3.85 (b) s h a l l 

be arranged tc permit creration i n at le?.st one configuration i n such a 

manner that the f a i l u r e of any one component w i l l not r e s u l t i n the l e s s 

of power cf nxre than cne engine and w i l l not require immediate acticn by 

the p i l o t to prevent the l e s s ->f power of mere then one engine. Unless 

other provisions are made i n crder t c comply with t h i s requirement, the fuel 

system s h a l l be arranged tc permit supplying f u e l to each engine through a 

system en t i r e l y independent c f any portion c f the system supplying f u e l to 

the other e n i n e s . Other rmltiengine airplanes s h e l l also comply with the 

requirement except that separate f u e l tanks need not be provided for each 

engine, 

16. By amending § 3»434 tc read as follows: 

3.434 Fuel flew rote f c r r r i v i t y systems. The fu e l flow rate for 

gravity systems (rcoin and reserve supply) s h a l l be 150 percent cf the 

actual take-eff f u e l ccnsumpti'.n of the engine. 

17. By amending § 3.438 tc read as follows: 

3.438 Fuel system hot weather operation, .airplanes with suction l i f t 

f u e l systems c r ether f u e l system features conducive to vapor formation 
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s h a l l be demonstrated to be free from vapor lock when using f u e l at. a o 

temperature of 110°F. under c r i t i c a l operating conditions,. . -

18. By amending § 3,442 (a) to read as follows: 

3*442 Fuel tank i n s t a l l a t i o n , , 

(a) The method of supporting tanks s h a l l not be such as to- • 

concentrate the loads resulting from the weight of the fu e l i n the tanks. 

Pads s h a l l be provided to prevent chafing between the tank and i t s supports. 

Materials employed for padding s h a l l be nonabsorbant or s h a l l be treated 

to prevent the absorption of f u e l s . I f f l e x i b l e tank l i n e r s are employed, 

they s h a l l be of an approved type, and they s h a l l be so supported that the 

l i n e r i s not reauired to withstand f l u i d loads. I n t e r i o r surfaces of 

compartments for such l i n e r s s h a l l be smooth and free of projections which 

are apt to cause wear of the l i n e r , unless provisions are made for the^ 

protection of the l i n e r at such points or unless the construction of the 

l i n e r i t s e l f provides such protection. A positive pressure s h a l l be 

maintained within the vapor space of a l l bladder c e l l s under a l l conditions 

of operation including the most c r i t i c a l condition of low a i r speed and 

rate of descent l i k e l y to, be•encountered i n normal operation.• 

19. By amending paragraphs (a) and (b) of § 3»444 to read as follows: 

.3.444 Fuel tank sump. 

(a) Each tank s h a l l be provided with a drainable sump . 

having a capacity of not. legs than 0.25 percent of the tank capacity 

or l/i.6 gallon, whichever i s the greater. The sump may be dispensed . 

with i f the fu e l system i s provided with a sediment bowl permitting• 

ready ground inspection. The sediment bowl s h a l l also be readily•' 

accessible for drainage. The capacity of the sediment 
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chamber s h a l l net be l e s s than 1 ounce per each 20 gallons cf the f u e l tank 

capacity, 

(b) I f a f u e l tank sumo i s provid.ee1, the capacity specified i n 

paragraph (a) s h a l l be eff e c t i v e with the airplane i n the norm?l ground 

attitude and the normal l e v e l f l i g h t attitude, 

20. E;- amercing I 3.449 (b) tc read as follows: 

3.449 Fuel pump and pump j j t s t a l l a t i o n . * * # 

(b) Emergency fu e l pumps s h a l l be provided t o permit supplying 

a l l engines with f u e l i n case o f the f a i l u r e o f any one en-Tine—driven pump, 

except that i f an engine fuel i n j e c t i o n pump which has been c e r t i f i c a t e d as 

an in t e g r a l part of the engine i s used, an' emergency rump- i s net required. 

Emergency punps s h a l l be available f or immediate use i n case of the f a i l u r e 

c f any other pump. I f both the normal pump and emergency pump operate con­

tinuously, means s h a l l be provided to indicate to the crew vrhen either 

pump i s molfuncticning. 

21. Ey amending § 3*553 to read as follows: 

3.553 Fuel system drains. Drains s h a l l be ; rcvided to permit safe 

drainage of t h e entire fuel system and s h a l l incorporate means for locking 

i n the closed ^ c s i t i : n . The orovisi-ns for drainage s h a l l be effective i n 

the normal ground attitude. 

22. Ey amending i 3.561 t*j read as follows: 

3°561 O i l system. Each on?dne s h a l l be provided w i t h an independent 

c i l system capable c f supplying the engine vdth an ample quantity of o i l at 

a temperature not exceeding the maximum which has been established as safe 

for continuous operation. The usable o i l tank capacity s h a l l not be l e s s 

than t h e roquet of the endurance of the airplane under c r i t i c a l operating 

http://provid.ee1
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conditions and the maximum o i l consumption of the engine under the same 

conditions, plus a suitable margin to assure adequate system c i r c u l a t i o n 

and cooling. In l i e u of a r a t i o n a l analysis of airplane range and o i l con­

sumption, a f u e l - o i l r a t i o of 3 0 s i by volume s h a l l be considered acceptable. 

23. By amending I 3.605 (b) to read as fellows: 

3.605 General. * * * 

(b) Each engine s h a l l be provided with at l e a s t two separate 

a i r intake sources, except that i n the case of an engine equipped with a 

fue l Injector only one a i r intake source need be provided, i f the a i r intake, 

opening, or passage i s unobstructed by a screen, f i l t e r , or other part on 

which i c e might form an.', so r e s t r i c t the a i r flow as to affec t adversely 

engine operation. l-rimary a i r intakes may open within the cowling only i f 

that portion of the cowling i s i s o l a t e d from the engine accessory section 

by means of a f i r e - r e s i s t a n t diaphragm or i f provision i s made to prevent 

the emergence of backfire flames, alternate a i r intakes s h a l l be located 

i n a sheltered position and s h a l l not open within the cowling unless they 

are so located that the emergence of backfire flames w i l l not r e s u l t i n a 

hazard. 

24, By adding a new paragraph (d) to 1 3.606 to read as follows: 

3.606 Induction system r e-join/' and anti-icina' provisions. * # * 

(d) Airplanes equipped with sea l e v e l engines employing carbu­

retors which embody features tending to reduce the p o s s i b i l i t y of i c e f o r ­

mation s h a l l be provided with a sheltered source of a i r warmed at l e a s t to 

the extent that the cylinder cooling a i r i s warmed. 



25« Ey adding a new sentence a t the end of-' paragraph (a) of I 3,624 

to read as follows? '*-*• - . 

• 3*624 F i r e wall construction,' 

(a) * * However, f i r e — r e s i s t a n t material may be used i n such 

applicati-ns cn single-en tifte airplanes using uhsupercharged wet sump 

engines,provided the opening that may r e s u l t i n case of f i r e w i l l hot i n ­

volve" a s e r i :tis hazard from the standpoint of flame propagation tv> the 

sheltered side of the f i r e wall, 

'26. By amending I 3-637 to read as follows: 

3*£37 Pcwerpiant f i r e protection, Suitable means s h a l l be provided 

to shut off the flow i n a i l l i n e s carrying flammable f l u i d s into the engine 

compartment on multiengine airplanes require' t* comply with the provisions 

of § 3.£5 ( b ) . • 

27. t y amending § 3»6?2 to read as follows: 

3-672 Fuel Q u a n t i t y indicator, ileane s h a l l be provided to indicate 

to the f l i g h t personnel the --uantity j f f u e l i n each tank during f l i g h t . 

Tanks, the outlets and a i r spaces of which are interconnected, may be con­

sidered as one tank and need net be prcvided with separate indicators,"' 

Expose^ sight gauges s h a l l be so i n s t a l l e d and guarded as to preclude the 

p o s s i b i l i t y of breakage or damage. Sight gauges which form a trap i n which 

water can c o l l e c t and freeze s h a l l be provided- vdth means to permit drainage 

on the'ground. Fuel quantity gauges s h a l l be calibrated to read zero'during 

l e v e l f l i g h t when the ouantity of f u e l remaining i n the tank i s equal to the 

unusable f u e l supply as-defined by"! 3«437« Fuel gauges need net be provided 

for smJ.1 a u x i l i a r y tanks which are used ~nly to transfer f u e l to other 

tanks, provided the r e l a t i v e s i z e c f the tanks, the rate cf f u e l transfer, 



anc. the instructions pertaining to the use of the tanks are adequate to 

guard against overflow and to assume that the crew w i l l receive prompt 

warning i n case transfer i s net being achieved as intended* 

28. By amending § 3 e 7 Q O to read as follows: 

3*700 position l i g h t system. I f a position l i g h t system i s i n ­

s t a l l e d , i t s h a l l be of a type c e r t i f i c a t e d i n accordance with Part 15 of 

the C i v i l a i r Regulations, and s h a l l comply with the pertinent provisions 

of that part. 

29. By amending I 3*701 to read as follows: 

3*701 I n s t a l l a t i o n requirements. The following i n s t a l l a t i o n r e ­

quirements apply to single c i r c u i t systems and s h a l l be complied with i f 
y 

t h i s type system i s i n s t a l l e d , 

(a) Forward and rear position lights,. Single c i r c u i t systems 

s h a l l consist of an aviation red l i g h t , an aviation green l i g h t , and an 

aviation white l i g h t . The red and the green l i g h t s s h a l l be referred to 

as forward position l i g h t s and s h a l l be so i n s t a l l e d that, with the a i r ­

plane i n normal f l y i n g position, the red l i g h t i s displayed on the l e f t 

side and the green l i g h t on the r i g h t side, each showing unbroken l i g h t 

between two v e r t i c a l planes the dihedral angle of which i s 110° when 

measured to the l e f t and right, respectively, of the airplane from dead 

ahead. These l i g h t s s h a l l be spaced l a t e r a l l y as far apart as practicable. 

The white l i g h t s h a l l be referred to as a rear position l i g h t and s h a l l be 

mounted as f a r a f t as practicable and so i n s t a l l e d that unbroken l i g h t i s 

directed symmetrically a f t i n such a manner that the axis of the maximum 

cone of illumination i s p a r a l l e l to the f l i g h t path* I n addition, the 

l / I n s t a l l a t i o n requirements for dual c i r c u i t position l i g h t systems 
are contained i n Part 4b of the C i v i l A i r Regulations. 
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i n t e r s e c t i o n o f the two p l a n e s forming d i h e d r a l angle A g i v e n i n P a r t 15 

o f t h e C i v i l ^ i r R e g u l a t i o n s s h a l l be v e r t i c a l . 

( b ) C i r c u i t . The forward p o s i t i o n l i g h t s and t h e r e a r w h i t e 

p o s i t i o n l i g h t s h a l l c o n s t i t u t e t h e s i n g l e c i r c u i t . 

( c ) P o s i t i o n l i g h t f l a s h e r . I f i n s t a l l e d , a p o s i t i o n l i g h t 

f l a s h e r s h a l l be o f a type a c c e p t a b l e to t h e a d m i n i s t r a t o r . 

30. By d e l e t i n g §§ 3*702 and 3 , 7 0 3 . 

3 1 . By combining i i 3 .704 and 3.705 i n t o one s e c t i o n ( 3 . 7 0 4 ) t o 

r e a d a s f o l l o w s : 

3 .704 H i d i n g l i g h t . 

( a ) „>en a r i d i n g ( a n c h o r ) l i g h t i s r e q u i r e d f o r a s e a p l a n e , 

f l y i n g b o a t , or amphibian , i t s h a l l be c a p a b l e of showing a w h i t e l i g h t 

f o r a t l e a s t 2 m i l e s a t n i g h t under c l e a r atmospheric c o n d i t i o n s . 

(b ) T - e r i d i n g l i g h t s h a l l be i n s t a l l e d to show t h e maximum 

unbroken l i g h t p r a c t i c a b l e when t h e a i r p l a n e i s moored o r d r i f t i n g on the 

w a t e r . E x t e r n a l l y hung l i g h t s s h a l l be a c c e p t a b l e . 

32. By amending § 3.715 to r e a d as f o l l o w s : 

3 .715 S a f e t y b e l t s . S a f e t y b e l t s s h a l l be o f an approved t y p e , 

3 3 . By adding a nev/ sentence a t the end o f I 3»759 t o r e a d a s f o l l o w s : 

3.759 Powerplant i n s t r u m e n t s . * *- # Ranges o f engine speed which 

a r e r e s t r i c t e d a s a r e s u l t o f e x c e s s i v e engine o r p r o p e l l e r v i b r a t i o n s h a l l 

be marked w i t h a r e d a r c , 

34 . By amending I 3.780 ( a ) to r e a d a s f o l l o w s : 

3 .780 Performance i n f o r m a t i o n . 

( a ) F o r a i r p l a n e s w i t h a maximum c e r t i f i c a t e d t a k e - o f f weight 

o f more t h a n 6,000 l b s , i n f o r m a t i o n r e l a t i v e t o t h e i t e m s of performance 

s e t f o r t h i n subparagraphs ( 1 ) through ( 5 ) s h a l l be i n c l u d e d : 
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PROPOSED RULES - E H R T 4b 

I t i s proposed to amend Part Ub, e f f e c t i v e January 1, 1951* as 

follows: 

v -< By amending 1 4b.632 to read as follows:, 

' 4b.632 Position l i g h t system. The position l i g h t system s h a l l be 

of -the dual c i r c u i t type, s h a l l be c e r t i f i c a t e d i n accordance with Part 15 

of the. C i v i l a i r Regulations, and s h a l l comply with the provisions of 

§ 15.20 (b) of that part. , 

2. By renumbering § 4b.633 as i 4b.£36 and by adding a new § 4b.633 

to read as follows: 

4b.633 I n s t a l l a t i o n requirements. The i n s t a l l a t i o n requirements 

of paragraphs (a)'through (e) apply to dual c i r c u i t systems. 

(a) Forward position l i g h t s . Forward position l i g h t s s h a l l 

consist-of a red'and green l i g h t spaced l a t e r a l l y , as. far apart as p r a c t i ­

cable and i n s t a l l e d forward on an airplane i n such a.location that, with 

the airplane i n normal f l y i n g position, the red l i g h t , i s displayed on the 

l e f t side and the green l i g h t i s displayed on the right side, each showing 

unbroken l i g h t between two v e r t i c a l planes the dihedral angle of which i s 

110° when measured respectively to the l e f t and to the right of the a i r ­

plane from dead ahead. 

(b) Rear position l i g h t s . Rear position l i g h t s s h a l l consist 

of a red and a white l i g h t mounted as far a f t as practicable, located i n 

close proximity to each other, and i n s t a l l e d so that unbroken l i g h t i s 

directed symmetrically aft from each l i g h t with the axis cf the maximum 

cone of illumination p a r a l l e l to the f l i g h t path, I n addition, the i n ­

tersection of the two planes forming the dihedral angle A prescribed i n 

Part 15 of the C i v i l <air Regulations s h a l l be v e r t i c a l . 
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( c ) Fuselage ligfots. Fuselage l i g h t s s h a l l consist of two 

white l i g h t s i n s t a l l e d approximately i n l i n e with the forward position 

l i g h t s . One of the*© l i g h t s s h a l l be mounted on the top of the fuselage, 

the other on the bottom, I n the case of seaplanes, the location of the 

bottom fuselage l i g h t s h a l l be subject to s p e c i f i c approval on each i n ­

dividual type airplane. The top and bottom fuselage l i g h t s s h a l l show 

through approximately a hemisphere. 

(d) C i r c u i t s . The forward position l i g h t s and the rear white 

position l i g h t s h a l l be on one of the c i r c u i t s , while the fuselage l i g h t s 

and the rear red position l i g h t s h a l l be on the other. 

(e) .. Position l i g h t flasher, approved flasher for dual 

c i r c u i t systems s h a l l be i n s t a l l e d . The f l a s h e r s h a l l actuate the system 

automatically so that the two c i r c u i t s are energized alternately at an 

approved frequency, A switch s h a l l be provided to disconnect the f l a s h e r 

from the c i r c u i t so that continuous l i g h t can be supplied by the forward 

position l i g h t s and the rear white position light, while tho fuselage l i g h t s 

and the rear red position l i g h t are not illuminated. 
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PROPOSED RULES - FART 6 

I t i s proposed to r e v i s e F a r t 6, e f f e c t i v e January 1, 1951> to 

read as follows: 

FART 6 - ROTORCRAFT AmvORTHINESS 

SUBPART A - GENERAL 

APPLICABILITY H1© DEFINITIONS 

6.0 a p p l i c a b i l i t y of t h i s part, 
6.1 Definitions. 

CERTIFICATION 

E l i g i b i l i t y for type c e r t i f i c a t e s , 
Incorporation of Fart 6 i n the type c e r t i f i c a t e . 
Amendment, 
Type c e r t i f i c a t e . 
Data required. 
Inspections and t e s t s . _..^6.l6 Flight t e s t s . 
A i r w o r t h i n e s s , experimental, and production c e r t i f i c a t e s . 
A p p r o v a l of materials, p a r t s , processes, and appliances',' 

C H A N G E S 

General, 
C l a s s i f i c a t i o n of changes. 
Approval of minor changes. 
Approval of major changes. . 
Service experience changes. 

SUBPART B - FLIGHT 

GEMERaL 

Proof of compliance. 
Weight l i m i t a t i o n s . "''•'• 
Center of gravity l i m i t a t i o n s . 
Rotor l i m i t a t i o n s and pitc h settings. 
Empty weight. 
Use of b a l l a s t * 

• PERFORMANCE . 

6.110 General, 
6.111 Take-off. 
6.112 Climb. 
6.113 Minimum operating speed performance. 

6.10 
6.11 
6.12 
6.13 
6.14 
6.15 
'6.17 
6.13 

6.20 
6.21 
6.22 
6.23 
6.24 

6.100 
6.101 
6.102 
6.103 
6.104 
6.105 
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6.114 Landing. 

FLIGHT CKaRftCTERlSTIC S 

6.120 General. 
6.121 C o n t r o l l a b i l i t y . 
6.122 Trim. 
6.123 S t a b i l i t y . 

GSOBSD hSSO W T E R H«M)LING CHA&vCTERISTIGS 

6.130 General. 
6.131 Ground resonance. 

6.132 Spray c h a r a c t e r i s t i c s . 

M33CELLAN30US FLIGHT RSQUIREMENTS 

6,140 F l u t t e r and vibration. 

SUBPART C - STRUCTURE 

GEKEELJ. 

6.200 Loads. 
6.201 Strength and deformation. 
6.202 Proof of structure. 
6.203 Structural and dynamic t e s t s . 
6.204 Design l i m i t a t i o n s . 

FLIGHT LOiiDS 

6.210 General, 
6.211 F l i g h t load factors. 
6.212 Maneuvering conditions. 
6.213 Gust conditions. 

CONTROL SURFACE m\T> SYSTEM LOADS 

6.220 General. 
6*221 a u x i l i a r y rotor assemblies 
6.222 a u x i l i a r y rotor attachment structure, 
6.223 T a i l rotor guard, 
6.224 S t a b i l i z i n g and control surfaces. 
6»225 Primary control systems. 

L r u C U N G LOADS 

6.230 Landing loads, 
6.231 Level landing conditions. 
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Nose-up l a n d i n g - c o n d i t i o n . . 
One-^rheel l a n d i n g c o n d i t i o n . 
S i d e l o a d l a n d i n g c o n d i t i o n s . 
B r a k e r o l l c o n d i t i o n s * 
T a x y i n g c o n d i t i o n . 
E n e r g y a b s o r p t i o n for l a n d i n g c o n d i t i o n s 
S k i l a n d i n g c o n d i t i o n s * 
F l o a t l a n d i n g c o n d i t i o n s , 

2 J n I N COM>ONENT REQUIREMENTS 

6.250 Main r o t o r s t r u c t u r e 
6.251 F u s e l a g e , l a n d i n g g e a r , and r o t o r p y l o n s t r u c t u r e . 

EMERGENCY LANDING CONDITIONS 

6 .260 G e n e r a l . 

SUBPART D ^ DESIGN AKP CONSTRUCTION 

G E N E R A L ' •'-

Scope* 
M a t e r i a l s . 
F a b r i c a t i o n methods . 
S t a n d a r d f a s t e n i n g s * 
P r o t e c t i o n . 
I n s p e c t i o n p r o v i s i o n s . 
M a t e r i a l s t r e n g t h p r o p e r t i e s and d e s i g n - v a l u e s . 
S p e c i a l f a c t o r s , 

mw R O T O R 

6.310 Main r o t o r b l a d e s - p r e s s u r e v e n t i n g and d r a i n a g e , 
6 . 3 H S t o p s , 
6 .312 R o t o r and b lade b a l a n c e . 

CONTROL SYSTEMS 

G e n e r a l . 
C o n t r o l system s t o p s . 
C o n t r o l system l o c k s . 
S t a t i c t e s t s . 
O p e r a t i o n t e s t s . 
C o n t r o l sys tem d e t a i l s . 
S p r i n g d e v i c e s . • 
A u t o r o t a t i o n c o n t r o l mechanism. 

L A N D I N G G K I R 

6,335 W h e e l s , 
6.3.36 B r a k e s . 
6 .337 T i r e s . 
6 . 33S S k i s . 
6 ,339 S k i i n s t a l l a t i o n . * -

6.232 
6.233 
6.234 
6.235 
6.236 
6.237 
6,240 
6.245 

6.300 
6.301 
6.302 
6 .303 
6 .304 
6 .305 
6 .306 
6.307 



FLOnTS- " • • 

6.340 Buoyancy (main f l o a t s ) . 
6.341 Float strength. 

PERSONNEL A N D CARGO aCXJQMMDDiiTIONS 

6*350 P i l o t compartment - general, 
6 .351 P i l o t compartment v i s i o n , 
6.352 P i l o t windshield and windows. 
6 .353 Controls, 
6.354 Doors, 
6.355 Seats and berths. 
6 .356 Cargo and baggage compartments. 
6.357 Emergency e x i t s . 
6.358 Ventilation. 

FIRE PREVENTION 

6.380 G e n e r a l . 
6 .381 Cabin i n t e r i o r s . 
6 . 3 8 2 Cargo and baggage compartments* 
6 .383 Heating systems. 
6.384 F i r e protection of f l i g h t controls. 

M I S C E L I A T I E Q U S 

6*390 Leveling marks. 
6*. 391 B a l l a s t provisions. 

SUBPART E - P Q V J E R F L H N T INSTALLATION 

GENERAL 

6.400 Scope, 
6 .401 Engine type c e r t i f i c a t i o n . 
6 .402 Engine vibration. 

R O T O R D R I V E S Y S T E M 

6*410 Rotor drive mechanism. 
6 .411 Rotor brakes. 
6 .412 Rotor drive and control mechanism endurance t e s t 
6.413 additional t e s t s , 
6.414 Shafting c r i t i c a l speeds. 
6 .415 Shafting j o i n t s . 

FUEL SYSTEM 

6.420 Capacity and feed. 
6*421 Unusable f u e l supply. 
6.422 Fuel tank construction and i n s t a l l a t i o n . 
6 .423 Fuel tank d e t a i l s , 
6.424 Fuel pumps* 
6.425 Fuel system l i n e s and f i t t i n g s . 
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6.426 Valves. 
6.427 Strainers. 
6.428 Drains, 
6.429 Fuel quantity indicator. 

OIL SYSTEM 

6.440 General, 
6.441 O i l tank construction and i n s t a l l a t i o n . 
6.442 O i l l i n e s and f i t t i n g s . 
6 .443 O i l drains, 
6.444 O i l quantity gauge. 
6.445 O i l temperature indication. 
6.446 O i l pressure indication* 

COOLING SYSTEM 

6.450 General, 
6 .451 Cooling t e s t s * 
6.452 Coolant system. 

INDUCTION AND EXHAUST SYSTEMS 

6.460 General, 
6 .461 A i r induction. 
6.462 Induction system de-icing and a n t i - i c i n g provisions. 
6.463 Exhaust manifolds 

POWERPLANT CONTROLS ̂ D ACCESSORIES 

6.470 Powerplant controls — general. 
6.471 Throttle controls, 
6.472 I g n i t i o n switches. 
6.473 Mixture controls. 
6.474 Powerplant accessories, 

FOViffiRPLrtNT FIRE PROTECTION 

General, 
Ventilation. 
Shut-off means.- " 
F i r e w a l l . 
Engine cowling and engine compartment covering* 

S U E P A R T f - E'I!IPMENT 

GENERAL 

Scope. 
Functional and i n s t a l l a t i o n a l requirements* 
Required basic equipment. 
Fl i g h t and navigational instruments. 
Powerplant instruments. 
Miscellaneous equipment-.-' 
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INSTRUiiSivTS - INSTALLATION 

6.610 General, 
6.611 Arrangement and v i s i b i l i t y c f instrument.installations. 
6.612 F l i g h t and navigational instruments. 

6.613 Fowerplant instruments. 

ELECTRICAL SYSTEMS jJJD EQUIPMENT 

6.620 I n s t a l l a t i o n . 
6.621 B a t t e r i e s . 
6.622 Generator system. 
6.623 Master switch. 
6.624 Master switch i n s t a l l a t i o n . 
6.625 F r c t e c t i v e devices. 
6.626 protective devices i n s t a l l a t i o n . 
6.627 E l e c t r i c cables. 
6.628 Switches. 

LIGHTS 

6.630 Instrument l i g h t s . 
6.631 Landing l i g h t s . 
6.632 F o s i t i o n l i g h t system. 
6.633 I n s t a l l a t i o n requirements. 
6.63£ Riding l i g h t . 

S A F E T Y EWUTFHEKT 

6.640 General. 
6.641 F l a r e s . 
6.642 F l a r e i n s t a l l a t i o n , 
6.643 Safety b e l t s e 

6.64X Emergency f l o t a t i o n and signaling equipment, 

MISCELLANEOUS EQUIPMENT 

6.650 Hydraulic systems. 

SUBPART G ~ OPERATING LIMITATIONS A M J IKFCRlfllTlCW 

G E N E R A L 

6.700 Scope. 

O P E R A T I N G L U S T A T I O N S 

6.710 Air—speed li m i t a t i o n s — general, 
6.711 Never-exceed speed Vyg. 
6.712 Orerating speed range. 
6.713 Rotor speed. 
6,-714 Powerplant l i m i t a t i o n s . 
6.715 Limiting height f c r autorotative landing. 
6.716 Rotorcraft vseight and center "f gravity l i m i t a t i o n s . 
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6.717 Minimum f l i g h t crew. 
6.718 Types of operation, 
6.719 Maintenance manual, 

M A R K I N G S AND R U C ^ H D S 

6.730 General, 
6.731 Instrument markings - general. 
6.732 Air-speed indicator, 
6.733.•Magnetic direction indicator, 
6,734 Powerplant instruments — general, 
6*735 O i l quantity indicators. 
6.736 Fuel quantity indicator, 
6.737 Control markings - general, 
6.738 Miscellaneous markings and placards, 

ROTORCRAFT FLIGHT MANUAL 

6.740 General... 
6.741 Operating l i m i t a t i o n s . 
6.742 Operating procedures. 
6.743 Performance information. 
6.744 Marking and placard information, 

ROTORCRAFT IDENTIFICATION DATA 

6.750 I d e n t i f i c a t i o n plate. 
6.751 I d e n t i f i c a t i o n marks. 



S U B P A R T A - G E N E R A L . • ; . • 

A F P L I C A E I L I T Y AND D E F I N I T I O N S 

6 .0 a p p l i c a b i l i t y o f t h i s p a r t . T h i s p a r t e s t a b l i s h e s s t a n d a r d s „ 

w i t h which compliance s h a l l be demonstrated f o r t h e i s s u a n c e o f type cetv-' 

t i f i c a t e s f o r r o t o r c r a f t . T h i s p a r t , u n t i l superseded or r e s c i n d e d , s h a l l 

a p p l y t o a l l r o t o r c r a f t f o r w h i c h a p p l i c a t i o n s f o r t y p e c e r t i f i c a t i o n a r e 

made a f t e r the e f f e c t i v e d a t e o f t h i s p a r t . 

6 .1 D e f i n i t i o n s . U n l e s s o t h e r w i s e n o t e d , terms used i n t h i s p a r t 

o f t h e r e g u l a t i o n s a r e d e f i n e d a s f o l l o w s . . . 

( a ) A d t a i n i s t r a t i o n . 

( 1 ) a d m i n i s t r a t o r . The A d m i n i s t r a t o r i s t h e A d m i n i s t r a t o r 

o f t h e C i v i l A e r o n a u t i c s . 

( 2 ) A p p l i c a n t , a n a p p l i c a n t i s a p e r s o n o r p e r s o n s a p p l y * 

i n g f o r a p p r o v a l of a r o t o r c r a f t o r any p a r t thereoc*. 

( 3 ) a p p r o v e d , approved , when used a l o n e o r as modi fy ing 

terms such a s means, d e v i c e s , s p e c i f i c a t i o n s , e t c . , s h a l l mean approved 

by the Administrator. 

(b ) R o t o r c r a f t t y p e s . 

( 1 ) R o t o r c r a f t . a r o t o r c r a f t i s any a i r c r a f t d e r i v i n g i t s 

p r i n c i p a l l i f t from one o r more r o t o r s . 

(2) H e l i c o p t e r , A h e l i c o p t e r i s a r o t o r c r a f t which depends 

p r i n c i p a l l y f o r i t s support and motion i n the a i r upon t h e l i f t generated 

by one o r more power d r i v e n r o t o r s , r o t a t i n g on s u b s t a n t i a l l y v e r t i c a l a x e s . 

( 3 ) G y r o p l a n e , A gyroplane i s a r o t o r c r a f t which depends 

p r i n c i p a l l y f o r i t s support upon the l i f t g e n e r a t e d by one o r more r o t o r s 

which a r e not power d r i v e n , except f o r i n i t i a l s t a r t i n g , and which a r e 



caused to rotate by the action of the a i r when the rotorcraft i s i n motion. 

The propulsion i s independent of the rotor system and usually consists of 

conventional propellers. 

( 4 ) Gyrodyne. A gyrodyne i s a rotorcraft which depends 

p r i n c i p a l l y for i t s support upon the l i f t generated by one or more rotors 

which are p a r t i a l l y power driven, rotating on substantially v e r t i c a l axes. 

The propulsion i s independent of the rotor system and usually consists of 

conventional propellers, 

( c ) General design. 

( 1 ) Standard atmosphere. The standard atmosphere i s an 

atmosphere defined as follows? 

( i ) The a i r i s a dry, perfect gas, 

( i i ) The temperature at sea l e v e l i s 59° F> 

( i i i ) The pressure at sea l e v e l i s 29.92 inches Hg> 

( i v ) The temperature gradient from sea l e v e l to the 

alti t u d e at which the temperature equals -67° F i s -0.003566° F / f t and 

zero thereabove, 

(v) The density/^, at sea l e v e l under the above con­

ditions i s 0,002378 l b s s e c 2 / f t ^ , 

(2) Maximum anticipated a i r temperature. The'maximum 

anticipated a i r temperature i s a temperature specified for the purpose of 

compliance with the powerplunt cooling standards. (See § 6.451.) 

(3) Aerodynamic c o e f f i c i e n t s , aerodynamic c o e f f i c i e n t s 

are nondimensional co e f f i c i e n t s for forces . and moments. They correspond 

with those adopted by the U. S. National advisory Committee for neronautics* 
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(4) auto-rotation. «.utorptation i s a rotorcraft f l i g h t 

condition i n .hich the l i f t i n g rotor i s driven e n t i r e l y by the action of 

the a i r .Then the rotorcraft i s i n motion. 

(5) autorotative landing, An autorotative landing i s any 

landing of a rotorcraft i n which the entire maneuver i s accomplished with­

out the application of rower to the rotor. 

(6) A u t o r o t a t i v e landing distance. rtutorotative landing 

distance i s ths horizontal distance required to make an autorotative landing 

and come to a complete stop (to a speed of approximately 3 mph for seaplanes 

or floatplanes) from - height of 50 foet above the landing surface. 

(7) Ground resonance. Ground resonance i s the mechanical 

i n s t a b i l i t y encountered .hen the rotorcraft i s i n contact with the ground. 

(6) Mechanical i n s t a b i l i t y . Mechanical i n s t a b i l i t y i s an 

unstable resonant condition due to the interaction between the rotor blades 

and the rotorcraft structure, a h i l e the rotorcraft i s on the ground or a i r ­

borne. 

(d) Heights. 

(1) Maximum weight. The maximum weight of the rot o r c r a f t 

i s that maxim-r, at vdiich compliance with the requirements of t h i s part of 

the C i v i l Regulations i s demonstrated. (See 1 6.101.) 

(2J Minimum weight. Tho minimum weight of the rotorcraft 

i s that idLramurr. at which compliance with the requirements of t h i s part of 

the C i v i l ^ i r Regulations i s demonstrated. (See § 6,101.) 

(3) Empty weight. The empty weight of the rotorcraft i s 

a readily reproducible :;eight which i s used in the determination of the 

operating weights. (See § 6.104.) 
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(4) Design maxiaaim -weight. The design maximum weight i s 

the maximum weight ofithe rotorcraft a t which compliance i s shown with the 
stru c t u r a l loading conditions, (See § 6,101.) 

(5) Design minimum, weight. The design minimum Y/eight i s 

the minimum weight of the rotor c r a f t at which compliance i s shown with the 

stru c t u r a l loading conditions. (See § 6,101.) 

(6) ' Design unit weight. The design unit weight i s a 

representative weight used to show compliance with the str u c t u r a l design 

requirements. 

( i ) Gasoline 6 lbs per U* S. gallon, 

( i i ) Lubricating'oil 7,5 l b s per U. S. gallon, 

( i i i ) Crew and passengers 170 l b s per person, 

(e) Speeds.' 

(1) J A S - indicated a i r speed i s ecual to the pitot s t a t ­

i c a i r s p e e d indicator reading as i n s t a l l e d i n the rotorcraft without cor­

rection for air—speed indicator system errors but including the sea l e v e l 

standard a d i a t a t i c compressible flow correction. (This l a t t e r correction 

i s included i n the ca l i b r a t i o n of the air—speed instrument d i a l s . ) (See 

i i 6.612 and 6.732.) 

C 2) Gj^S - calibrated a i r speed i s equal to the air—speed 

indicator reading corrected for position and instrument error, (As a 

r e s u l t of the sea l e v e l adiabatic compressible flow correction to the a i r ­

speed instrument d i a l , CaS i s equal to the true a i r speed T H S i n standard 

atmosphere at sea l e v e l . ) • 

(3) En.S - equivalent a i r speed, i s equal to the air-speed 

indicator reading corrected for position error, instrument error, and for 

adiabatic compressible flo'w f or th'e particular a l t i t u d e . ( E H S i s equal to 

Cn,S at sea l e v e l i n standard atmosphere,) 
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(4) T.iS - true a i r speed of the rotorcraft r e l a t i v e to un­

disturbed a i r . (T^S - rkS ifc(f-> J 5 ) ' ' • 

(5) V^j - the maxLaum speed obtainable i n l e v e l f l i g h t 

with rated rpm and power. 

(6) - the never-exceed speed. (See § 6.711.) 

(7) V- - the speed for best angle of climb. 

(8) Vy — the speed for best rate of climb, 

( f ) Structural. 

(1) Li. frit loads l i m i t load i s the maximum, load a n t i c ­

ipated i n normal conditions of operation. (See i 6.200.) 

(2) - Ultimate l o a i . ^n ultimate load i s a l i m i t load mul­

t i p l i e d by the appropriate factor of safety. (See i 6.200.) 

(3) Factor of safety. The factor of safety i s a design 

factor used tc provide for the p o s s i b i l i t y of loads greater than these 

anticipated i n normal conditions of operation and for uncertainties i n 

design. (See § 6 r200.) 

(4) Load factor. The load factor i s the r a t i o of a spec­

i f i e d load to the t o t a l weight of the rotorcraft; the specified load may be 

expressed i n terois of any of the fOllo-Ting: aerodynamic forces, i n e r t i a 

forces, or ground or wator reactions. 

(5) Limit load factor. The l i m i t load factor i s the load 

factor corresponding with l i m i t loads. 

(6) Ultimate load factor. The ultimate load factor i s the 

load factor corresponding with ultimate loads. 

(7) F i t t i n g , A f i t t i n g i s a part or terminal used to 3oin 

one s t r u c t u r a l mombor to another. (See 1 6.307 (d),) 



1/ 
(g) Power i n s t a l l a t i o n . 

(1) Brake horsepower. Brake horsepower i s the power de­

liv e r e d at the propeller shaft of the engine. 

(2) Take-off power. Take-off power is'the brake horse­

power developed under standard sea l e v e l conditions, under the maximum 

conditions of crankshaft rotational speed and. engine manifold pressure 

approved for use in the normal take—off, and limited i n use to a maximum 

continuous period as indicated i n the approved engine sp e c i f i c a t i o n . 

(3) Maximum continuous power. Maximum continuous power 

i s the brake horsepower developed i n standard atmosphere at a specified 

a l t i t u d e under the maximum conditions cf crankshaft rotational speed and 

engine manifold pressure approved for use during periods of unrestricted 

duration. 

(U) Manifold pressure. Manifold pressure i s the abso­

lu t e pressure measured at the arprcpriate point i n the induction system, 

usually i n inches cf mercury. 

(5) C r i t i c a l a l t i t u d e . The c r i t i c a l altitude i s the max­

imum altitude at which i n standard atmosphere i t i s possible to maintain, 

at a specified rotational speed, a specified po.wer or a specified manifold 

pressure. Unless otherwise stated, the c r i t i c a l altitude i s the maximum 

altit u d e at which i t i s possible to maintain, at the maximum continuous 

r c t a t i c n a l speed, one c f tho following; 

( i ) the maximum continuous power, i n the case of en­

gines for which t h i s power rating i s the same at sea l e v e l or at the rated 

a l t i t u d e , 

l / For engine airworthiness requirements see Part 13* 
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( i i ) the maximum continuous rated manifold pressure, 

i n the cose of engines the majcLaum. continuous power cf which i s governed 

by a constant manifold pressure. 

(h) Propellers and rotors. 

( 1 ) Rotor. Rotor i s a system of rotating a i r f o i l s , 

( 2 ) Vain r c t ^ r . The isa-in rotor i s the main system of 

rotating a i r f o i l s providing sustentation for the rotorcraft.' 

(3) AX»iii ery rotor, an a u x i l i a r y rotor i s one which 

serves either to counteract the effect of the main rotor torque on the 

rotorcraft, c r tc maneuver the rotorcraft about one or more of i t s three 

p r i n c i p a l axes, 

(4) a x i s of no feathering. The axis of no feathering i s 

the axis about which there i s no f i r s t harmonic feathering cr c y c l i c pitch 
2/ 

v a r i a t i o n . 

(5) Plane of rotor d i s c . The plane of r c t ^ r disc i s a 

reference plane at right angles to the axis of no feathering, 

( 6 ) Tip speed r a t i o . The tip' speed r a t i o i s the r a t i o of 

the rctcrplane f l i g h t v e l o c i t y component i n the plane of the rotor disc 

to the rota t i o n a l t i p spoed of the rotor blades expressed as follows: 
/ * V C C S X /*1 s ~r\m ^ — wnerej 

V c a i r speed cf tho rotorcraft along f l i g h t path 

( f e e t per second), 

2 / For propeller airworthiness requirements see Far t 1 4 . 

2j See NAGA Technical Note No. 1 6 0 4 . 
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Qi- angle between -projection i n plane of symmetry. .. 

of axis of no feathering and a l i n e perpendicular to the f l i g h t path 

(radians, positive when a x i s i s pointing a f t ) , 

- angular velocity of rotor (radians ,per secoad), 

R = rotor radius ( f e e t ) ; 

( i ) F i r e protection. 

(1) Fireproof, Fireproof material means a material which, 

w i l l withstand heat at l e a s t as w e l l as s t e e l i n dimensions appropriate, 

for the purpose for which i t i s to be used, i/ifhen applied to material .and 

parts used to confine f i r e s i n designated f i r e zones, fireproof means that 

the material or part w i l l perform t h i s function under the most severe con­

ditions of f i r e and duration l i k e l y to occur i n such zones. . _ 

(2) F i r e - r e s i s t a n t . When applied to sheet or. s t r u c t u r a l , 

members, f i r e - r e s i s t a n t material means a material which w i l l withstand 

heat at l e a s t as well as aluminum alloy i n 'limensions appropriate for the 

purpose for which i t i s to be used, Whe applied to fluid-carrying l i n e s , 

other 'flammable fluid, system components, wiring, a i r ducts, fittijp»«, and 

powerplant controls, t h i s term r e f e r s to a l i n e and f i t t i n g assembly, CQjifr-

ponent, wiring or duct, or controls which w i l l perform the intended func-

tions under the heat and other conditions l i k e l y to occur at the par t i c u ­

l a r location* . , 

(3) F l a a e - r e s i s t a n t , Flame-resistant material means ma— , 

t e r i a l which w i l l not supi-ort combustion tc the point of propagating* be— . 

yond safe l i m i t s , a flame after the removal of the i g n i t i o n source, 

(4) F l a s h - r e s i s t ^ n t . Flash-resistant material means ma­

t e r i a l vfhich w i l l not burn v i o l e n t l y when ignited, 
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(5) Flammable* Flammable pertains to those f l u i d s or 

gases which w i l l i g n i t e r e a d i l y or explode. 

CERTIFICATION 

6.10 E l i g i b i l i t y for type c e r t i f i c a t e s f A r o t o r c r a f t s h a l l be 

e l i g i b l e for type c e r t i f i c a t i o n under the provisions of t h i s part i f i t 

complies with the airworthiness provisions hereinafter established, or i f 

the administrator finds that the provision or provisions not complied with 

are compensated for by other design features which provide an equivalent 

l e v e l of safety, provided that the administrator finds no feature or 

ch a r a c t e r i s t i c of the rotor c r a f t which renders i t unsafe* 

6.11 Incorporation of Fart 6, i n the type c e r t i f i c a t e * 

(a) The provisions of t h i s part, together with a l l amendments 

effective on the date of application for type c e r t i f i c a t i o n , s h a l l be 

considered as incorporated i n the type c e r t i f i c a t e . 

(b) The type c e r t i f i c a t e s h a l l bear the legend set forth i n 

subparagraph (1) . 

v (1) "The provisions of l a r t 6 of the C i v i l n i r Regulations, 

together ^f.h a l l amendments thereto effective on the date of application 

for t h i s c e r t i f i c a t e , are hereby incorporated herein and made a part hereof 

as though set forth i n f u l l , and, except as otherwise provided by the 

Board, or pursuant to S -6,24 of t h i s Part by the administrator, any/ amend­

ment of the type design may, at the option of the holder of the type 

c e r t i f i c a t e , be accomplished i n accordance with either the standards set 

forth i n such regulations or with the standards i n effect at the time the 

application for amendment i s f i l e d . " 



6.12 Amendment. Unless otherwise specified, a n amendment of t h i s 

part s h a l l be effective w i t h respect to rotor c r a f t for which applications 

for type c e r t i f i c a t e s are f i l e d a f t e r the eff e c t i v e date of the amendment. 

6.13 Type c e r t i f i c a t e , applicant s h a l l be issued a type cer­

t i f i c a t e when he demonstrates the e l i g i b i l i t y of the rotorcraft by comply­

ing with the requirements of §§ 6.14 through 6.16 i n addition to those 

contained i n part 1 of the C i v i l A i r Regulations, 

6.14 Data required. The applicant for a type c e r t i f i c a t e s h a l l submit 

to the administrator such descriptive data, t e s t reports, and computations 

as are necessary to demonstrate that the rotorcraft complies with the a i r ­

worthiness requirements. The descriptive data s h a l l be known as the type 

design and s h a l l consist of drawings and specifi c a t i o n s disclosing the 

configuration of the rotor c r a f t and a l l design features covered i n the ' 

airworthiness recuirements as w e l l as s u f f i c i e n t information on dimensions, 

materials, and processes to define the strength of the structure. The type 

design s h a l l describe the rotorcraft i n s u f f i c i e n t d e t a i l to permit the 

airworthiness of subsequent rotorcraft of the same type to be determined by 

comparison with the type design. 

6.15 Inspections and t e s t s . Inspections and t e s t s s h a l l include a l l 

those found necessary by the administrator to insure that the rotorcraft 

complies with the applicable airworthiness requirements and conforms to the 

following: 

(a) a l l materials and products are i n accordance with the spec­

i f i c a t i o n s i n the type design, 

(b) A l l parts of the airplane are constructed i n accordance with 

the drawings i n the type design, 
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(c) A11 manufacturing processes, .construction, and assembly are 

such that the design strength and safety contemplated by the type design 

w i l l be r e a l i z e d i n service, 

6.16 F l i g h t t e s t s . «fter proof of compliance with the structural 

requirements contained i n t h i s part, and upon completion of a l l necessary 

inspections and te s t i n g on the1 ground, and "proof of the conformity of the 

rotorcraft with the type design, and upon receipt from the applicant of a 

report of f l i g h t t e s t s performed by him, the follovdng s h a l l be conducted: 

(a) Such o f f i c i a l f l i g h t t e s t s as the administrator finds nec­

essary to determine compliance ^rLth the requirements of t h i s part. 

(b) .-ifter the conclusion of f l i g h t t e s t s specified i n paragraph 

(a) of t h i s section, such additional f l i g h t t e s t s as the administrator finds 

necessary t c a s c e r t ' i n -.nether there i s reasonable assurance that the 

rotorcraft, i t s ec-nponents, and equipment are r e l i a b l e and function properly. 

The extent of such additional f l i g h t t e s t s s h a l l depend upon the complexity 

of the rotorcraft, the number and nature of new design features, and the 

record of previous t e s t s and experience for the pa r t i c u l a r rotorcraft type, 

i t s components, and equipment. I f practicable', these f l i g h t t e s t s s h a l l be 

conducted cn the same rotorcraft used i n the f l i g h t t e s t s specified i n 

paragraph (a) of t h i s section and i n the rotor drive endurance t e s t s speci­

f i e d i n 16 . 0 2 . 
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6.17' AJrworthinoss+ experimental, and production'certificates. 

(For'requirements with regard to these c e r t i f ica'tes see Fart 1.) 

•6.18 Approval of materials, parts, processes, and appliances. 

(a) 'Materials, parts, processes, and appliances s h a l l be a p ­

proved upon a basis and i n a manner found necessary by the A d m i n i s t r a t o r 

to implement 'the pertinent provisions of the C i v i l A i r Regulations. The Ad­

ministrator'may adopt and publish such specifications as he finds necessary 

to administer t h i s regulation, and s h a l l incorporate therein such portions 

of the aviation industry. Federal, and m i l i t a r y specifications respecting 

such materials, parts, processes, and appliances as he find's appropriate. 

(b) ' kny material, part, process, or appliance s h a l l be deemed 

to have met the requirements f or approval when i t meets the pertinent spec­

i f i c a t i o n s 'adopted by the administrator, and the manufacturer so c e r t i f i e s 

i n a manner prescribed''by the administrator, 

CHANGES 

6.20 General. When the type design i s changed, the applicant or 

holder of .the type c e r t i f i c a t e s h a l l demonstrate that the rotorcraft com­

p l i e s with the applicable airworthiness requirements. . 

6.21 C l a s s i f i c a t i o n of changes. Changes s h a l l be c l a s s i f i e d as minor 

and major, A"minor change s h a l l be one which has no appreciable effect on 

the weight, balance, s t r u c t u r a l strength, powerplant operation, f l i g h t 

c h a r a c t e r i s t i c s , or other c h a r a c t e r i s t i c affecting the airworthiness of .the 

r o t o r c r a f t . major change shall,.be one, not c l a s s i f i e d as a minor change. 
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6.22 . Approval of g i n ^ c h i ^ ' e a . ' ' Minor I changes to. type'-Sesigns rn^y ; 

be a p p r o v e d by an "author!zed representative of the A d j j d n i s t r ^ t a r - p r i o r to-.-_; 

the submittal to the ̂ d s i n i s t r a t o r of any revised drawings, 

6.23 approval of nsa.icr changes, Major changes to type designs s h a l l 

be approved only a f t e r receipt by the Administrator of substantiating data 

and necessary descriptive data for inclusion i n the type design, 

6.24. Service experience changes. 

( a ) .There the rtdministr.tor finds as a r e s u l t of service experi­

ence that an unsafe condition e x i s t s *.ith respect to a design feature, part, 

or c h a r a c t e r i s t i c of an? rotorcraft c e r t i f i c a t e d under t h i s part,' he s h a l l 
- u 

furnish notice thereof to a i l operators cf r c t c r c r a f t of that type, and 

the roto r c r a f t s h a l l not thereaft-ar be operated u n t i l the unsafe condition 

has been corrected, unless otherwise authorized by the ̂ m i n i ^ t r a tor under 

specified conditions and lim i t a t i o n s , 

(1) TTnen the .-vdrinistrator finds that design changes- are • ̂  

necessary to correct the unsafe condition of the rotorcraft, the holder of 

the type c e r t i f i c a t e , upon request c f the administrator, s h a l l submit ap­

propriate design modificaticns for the approval of the rtdministrator,: 

(2) Upon approval, such changes s h a l l be made a part of the 1 

type design of the type c e r t i f i c a t e , and descriptive data covering the 

changes s h a l l be made available by the holder of the type c e r t i f i c a t e , to 

a l l operators of rotorcraft previously certificated'under such type?cer­

t i f i c a t e . " 1 ' " "•'" * '< - o --,, : 

-o -. - ' '• •• -. . / - ••. 
' Operators c f rr-torcraft" are notified "of any unsafe'condition, o f . 

the required corrective action, and of compliance dates through the medium 
of airr/orthiness d i r e c t i v e s issued by the Administrator, 
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( 3 ) A l l rotorcraft of the same type shal l be modified in 

accordance with such amended type cert i f icate . 

(b) Where no current unsafe condition exists but the adminis­

trator or the holder of the type certi f icate finds through service experi­

ence that'changes in type design w i l l contribute tc the safety of the rotor­

craft , the holder of the type certi f icate may submit appropriate design 

modifications for the approval of the administrator. Upon approval of such 

modifications, the type design of the type certi f icate shal l be amended a c ­

cordingly, and a l l rotorcraft manufactured thereafter shall be modified i n 

accordance with sudh anended type cert i f icate . The manufacturer shal l make 

available to a l l operators of the same type cf rotorcraft information on 

the design modifications. 
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7 SUBPART B - FLIGHT 

G E N E R A L 

6,100 P r o o f c f c e i o p l i a n c e . 

( a ) Compliance w i t h t h e r e q u i r e m e n t s p r e s c r i b e d i n t h i s s u b -

' g a r t s h a l l be e s t a b l i s h e d by f l i g h t or o t h e r t e s t s conducted upon a r o t o r ­

c r a f t c f t h e t y p e f c r which a c e r t i f i c a t e o f a i r w o r t h i n e s s i s sought c r 

•by c a l c u l a t i o n s based - n such t e s t s , p r o v i d e d t h a t the r e s u l t s o b t a i n e d by 

• ' c a l c u l a t i o n s a r e e q u i v a l e n t i n a c c u r a c y to t h e r e s u l t s of d i r e c t t e s t i n g . 

- (b ) Compliance w i t h each requirement s h a l l be e s t a b l i s h e d a t ; 

a l l a p p r o p r i a t e c : a i i n a t i c n s o f r - t e r c r u f t w e i g h t and c e n t e r of g r a v i t y 

pfc-s it icn w i t h i n t h e rangs o f l o a d i n g c o n d i t i o n s f o r w h i c h c e r t i f i c a t i o n i s 

sought by s y s t e m a t i c i n v e s t i g a t i c n o f a l l t h e s e c o m b i n a t i o n s , except where 

compl iance c a n be i n f e r r e d r e a s o n a b l y from t h o s e combinat ions which a r e 

i n v e s t i g a t e d . 

( c ) The c o n t r o l l a b i l i t y , s t a b i l i t y , and t r i m of t h e r o t o r c r a f t 

s h a l l be e s t a b l i s h e d a t a l l a l t i t u d e s up t o the maximum a n t i c i p a t e d o p e r a t ­

i n g a l t i t u d e * 

( d ) The a p p l i c a n t s h a l l p r o v i d e a p e r s o n h o l d i n g an a p p r o p r i a t e 

p i l o t c e r t i f i c a t e t o make t h e f l i g h t t e s t s , but a d e s i g n a t e d r e p r e s e n t a t i v e 

c f the a d m i n i s t r a t o r s h a l l p i l o t the r o t o r c r a f t v/hen i t i s found n e c e s s a r y 

f o r the d e t e r n i i n a t i o n c f compliance w i t h t h e a i r w o r t h i n e s s r e q u i r e m e n t s . 

( e ) O f f i c i a l type t e s t s s h a l l be d i s c o n t i n u e d u n t i l c o r r e c t i v e 

measures have been t a k e n by t h e a p p l i c a n t when e i t h e r : 

( 1 ) The a p p l i c a n t ' s t e s t p i l o t i s unable o r u n w i l l i n g t o 

conduct any of t h e r e q u i r e d f l i g h t t e s t s , or 
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( 2 ) I t i s found t h a t r e q u i r e m e n t s which have n o t been met 

a r e so s u b s t a n t i a l a s to r e n d e r a d d i t i o n a l t e s t data m e a n i n g l e s s o r a r e 

o f such a n a t u r e as to make f u r t h e r t e s t i n g unduly h a z a r d o u s . 

( f ) Adequate p r o v i s i o n s h a l l be made f o r emergency e g r e s s and 

f o r t h e use o f p a r a c h u t e s by members of t h e crew d u r i n g the f l i g h t t e s t s , 

( g ) The a p p l i c a n t s h a l l submit to the Administrator ' s r e p r e ­

s e n t a t i v e a r e p o r t c o v e r i n g a l l computations a n d ' t e s t s r e q u i r e d i n c o n ­

n e c t i o n w i t h c a l i b r a t i o n o f i n s t r u m e n t s used f o r t e s t purposes and c o r ­

r e c t i o n o f t e s t r e s u l t s to s t a n d a r d a t m o s p h e r i c c o n d i t i o n s . The Admin­

i s t r a t o r ' s r e p r e s e n t a t i v e s h a l l conduct any f l i g h t t e s t s which he f i n d s 

n e c e s s a r y to check the c a l i b r a t i o n and c o r r e c t i o n r e p o r t . 

" 6 . 1 0 1 Weight l i m i t a t i o n s . The maximum and minimum, weights a t which 

t h e r o t o r c r a f t w i l l be s u i t a b l e f o r o p e r a t i o n s h a l l be e s t a b l i s h e d a s 

f o l l o w s : 

( a ) Maximum w e i g h t s s h a l l not exceed any o f the f o l l o w i n g : 

( 1 ) The w e i g h t s e l e c t e d by t h e a p p l i c a n t , 

( 2 ) The d e s i g n weight f o r which t h e s t r u c t u r e has been 

p r o v e n , 

(3) The maximum w e i g h t a t w h i c h compl iance w i t h a l l o f 

the a p p l i c a b l e f l i g h t r e q u i r e m e n t s has been demonstrated . 

(b ) The maximum weight s h a l l not be l e s s t h a n the sum o f t h e 

w e i g h t s o f t h e f o l l o w i n g : 

( 1 ) The empty weight i n a c c o r d a n c e w i t h % 6.104-j 

( 2 ) 1 g a l l o n o f u s a b l e f u e l f o r e v e r y 7 maximum c o n t i n u o u s 

horsepower f o r which the r o t o r c r a f t i s c e r t i f i c a t e d , 

(3) The f u l l o i l c a p a c i t y , 
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( 4 ) 170 J b s i n a l l s e a t s . liShere i n a c t u a l o p e r a t i o n 

w e i g h t s o t h e r t h a n 170 l b s may a f f e c t a d v e r s e l y t h e b a l a n c e and c o n t r o l ­

l a b i l i t y o f the r o t o r c r a f t , such w e i g h t s s h a l l be used i n l i e u o f t h e 

170 l b s . (See § 6.738 ( a ) . ) 

( c ) The rrifdiaum weight s h a l l not be l e s s t h a n any of t h e 

f o l l o w i n g : 

( 1 ) The minimum weight s e l e c t e d by t h e a p p l i c a n t , 

( 2 ) The d e s i g n minimum weight f o r which t h e s t r u c t u r e h a s 

been p r o v e n , 

( 3 ) The minimum v /eigbt a t w h i c h compliance w i t h a l l o f 

the a p p l i c a b l e f l i g h t r e c o i r a m c n t s has been demonstrated . 

(d ) The minimum, weight s h a l l not exceed t h e sum of t h e w e i g h t s 

o f t h e f o l l o w i n g : 

( 1 ) The empty weight i n a c c o r d a n c e w i t h 1 6,104.? 

(2 ) The mirdmum crew n e c e s s a r y t o o p e r a t e t h e r o t o r c r a f t 

assuming f o r e a c h crew member t h e l o w e s t o f the f o l l o w i n g : 

( i ) 170 l b s , 

( i i ) Weight s e l e c t e d by t h e a p p l i c a n t , 

( i i i ) Vfeight i n c l u d e d i n t h e l o a d i n g i n s t r u c t i o n s ( s e e 

§ § 6 .102 ( b ) and 6,738 ( a ) ) , 

( 3 ) 1 g a l l o n o f o i l f o r each 100 maximum c o n t i n u o u s h o r s e ­

power f o r which the r o t o r c r a f t i s c e r t i f i c a t e d . 

6 .102 C e n t e r o f g r a v i t y 1 i m j t a t i e n s . 

( a ) C e n t e r o f g r a v i t y l i m i t s s h a l l be e s t a b l i s h e d as t h e most 

f o r w a r d p o s i t i o n p e r m i s s i b l e f o r each weight e s t a b l i s h e d i n a c c o r d a n c e w i t h 

§ £ . 1 0 1 ar.d t h e most a f t p o s i t i o n p e r m i s s i b l e f o r each o f such w e i g h t s . 
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Such l i m i t s o f t h e c e n t e r o f g r a v i t y r a n g e s h a l l not exceed any of t h e 

f o l l o w i n g ? 

(1) The extremes s e l e c t e d by t h e a p p l i c a n t , 

(2) The extremes f o r which t h e s t r u c t u r e has been p r o v e n , 

(3) The extremes a t which oorapliance w i t h a l l o f the 

a p p l i c a b l e f l i g h t r e q u i r e m e n t s h a s been d e m o n s t r a t e d . 

( b ) L o a d i n g i n s t r u c t i o n s s h a l l be p r o v i d e d i f t h e c e n t e r o f 

g r a v i t y p o s i t i o n under any p o s s i b l e l o a d i n g c o n d i t i o n between the maximum 

and ndnimuin w e i g h t s a s s p e c i f i e d i n I 6*101, w i t h assumed w e i g h t s f o r i n ­

d i v i d u a l p a s s e n g e r s and crew members v a r i a b l e over the a n t i c i p a t e d range 

o f such w e i g h t s , l i e s beyond: 

(1) The extremes s e l e c t e d by t h e a p p l i c a n t , 

( 2 ) T h e ' e x t r e m e s f o r ' w h i c h the- s t r u c t u r e h a s been p r o v e n , 

(3) The extremes f o r which compl iance w i t h a l l o f t h e 

a p p l i c a b l e f l i g h t r e q u i r e m e n t s h a s been demonstrated . (See paragraph 

6.741 ( c ) . ) 

6 .103 R o t o r l i m i t a t i o n s and p i t c h s e t t i n g s . 

( a ) P o w e r - o n . A range of power-on o p e r a t i n g speeds f o r t h e 

main r o t o r ( s ) s h a l l be e s t a b l i s h e d which w i l l p r o v i d e adequate m a r g i n to 

accomodate t h e • v a r i a t i o n o f r o t o r rpm a t t e n d a n t to a l l maneuvers a p p r o p r i ­

a t e t o t h e r o t o r c r a f t type and c o n s i s t e n t w i t h the t y p e of s y n c h r o n i z e r o r 

governor u s e d , i f any ( s e e §§ 6.713 (b ) (2) and 6,714 ( b ) ) , A r o t o r b l a d e 

h i g h - p i t c h l i m i t i n g d e v i c e s h a l l be p r o v i d e d and s h a l l be p o s i t i o n e d t o 

prevent r o t a t i o n a l speeds s u b s t a n t i a l l y l e s s t h a n the approved minimum 

r o t o r rpm i n any f l i g h t c o n d i t i o n w i t h f u l l t h r o t t l e and w i t h t h e p i t c h 

c o n t r o l o f t h e main r o t o r ( s ) ' i n t h e f u l l h i g h - p i t c h p o s i t i o n . 
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( b ) Power-off, k range o f power-off o p e r a t i n g r o t o r speeds s h a l l 

be established which w i l l permit execution o f a l l a u t o r o t a t i v e f l i g h t ma­

neuvers appropriate t o the r o t o r c r a f t type throughout the range of e i r 

speeds and -weights f c r which c e r t i f i c a t i o n i s sought (see 11 6,713 (a) ̂ d 

6.713 (b) ( 1 ) ) . A r o t o r blade lo«-pitch H a l t i n g device s h a l l be p o s i ­

t i o n e d to provide r e t a t i o n r l speeds w i t h i n the approved r o t o r speed range 

i n any a u t o r o t a t i v e f l i g h t c o n d i t i o n under the most adverse combinations 

of weight and a i r speed w i t h t h e r o t o r p i t c h c o n t r o l i n the f u l l l o w — p i t c h 

p o s i t i o n , ' 

6.104 Ernty weight. 

(a) The empty weight, and the corresponding center o f g r a v i t y 

p o s i t i o n , s h a l l be determined by weighing the r o t o r c r a f t . This weight 

s h a l l exclude the weight of the erew and p a y l o i d , but s h a l l i n c l u d e t h e 

weight of a l l f i x e d b a l l a s t , t h e unusable f u e l supply (see §6"; 421), un-

drainable o i l , t c t a l q u a n t i t y of engine coolant, and t o t a l q u a n t i t y o f 

hy d r a u l i c f l u i d , 

( b ) The c o n d i t i o n o f the r o t o r c r a f t a t the time c f weighing s h a l l 

be one which can be e a s i l y repeated and e a s i l y d e f i n e d , p a r t i c u l a r l y as 

regards the contents of the f u e l , o i l , and coolant tanks, and the items o f 

equipment i n s t a l l e d , (See § 6,740.) 

6.105 Use c f b a l l a s t . Removable b a l l a s t may be used t o enable the 

r o t o r c r a f t t o comply w i t h the f l i g h t requirements. (See II 6.391, 6.738, 

and 6.740.) 

PERFORMANCE 

6.110 General, The performance i n f o r m a t i o n prescribed i n i i 6,111 

through 6.114 s h a l l be determined, and the r o t o r c r a f t s h a l l comply w i t h the 
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c o r r e s p o n d i n g requirement i n t h e s t a n d a r d atmosphere i n s t i l l a i r , 

6 ,111 T a k e - o f f , • • ' 

( a ) The d i s t a n c e r e q u i r e d to t a k e o f f a n d - c l i m b - o v e r a ' 5 0 - f o o t 

o b s t a c l e s h a l l be determined under t h e f o l l o w i n g c o n d i t i o n s : 

( 1 ) Most u n f a v o r a b l e . c o m b i n a t i o n of w e i g h t and c e n t e r of 

g r a v i t y l o c a t i o n , _ . 

( 2 ) E n g i n e s o p e r a t i n g w i t h i n the approved l i m i t a t i o n s , 

(b) The t a k e - o f f s h a l l be made i n a manner s u c h t h a t a'- l a n d i n g 

c a n be made s a f e l y a t any p o i n t a l o n g the f l i g h t p a t h i n c a s e of an engine 

f a i l u r e and s h a l l n o t r e q u i r e an e x c e p t i o n a l degree c f s k i l l on the p a r t 

of the p i l o t or e x c e p t i o n a l l y f a v o r a b l e c o n d i t i o n s . 

( c ) The t a k e - o f f d i s t a n c e o b t a i n e d , t h e t y p e o f s u r f a c e from 

which t h e t a k e - o f f was made, t h e e f f e c t of temperature and a l t i t u d e 

v a r i a t i o n s , and a l l o t h e r p e r t i n e n t i n f o r m a t i o n s h e l l be e s t a b l i s h e d . ( S e e 

§ 6 . 7 4 0 . ) 

6 .112 C l i m b . 

( a ) F o r a l l r o t o r c r a f t , the s t e a d y r a t e o f c l i m b a t t h e b e s t 

r a t e - o f - c l i m b speed w i t h maximum c o n t i n u o u s power' and l a n d i n g gear r e ­

t r a c t e d - s h a l l be determined e v e r the range of w e i g h t s , a l t i t u d e s , and 

t e m p e r a t u r e s f o r which c e r t i f i c a t i o n i s sought ( s e e § 6 ,740)» T h i s r a t e 

of c l i m b s h a l l p r o v i d e a steady angle o f c l i m b under s t a n d a r d sea l e v e l 

c o n d i t i o n s o f not l e s s t h a n 1 : 6 , 

( b ) F o r m u l t i e n g i n e h e l i c o p t e r s , the s teady angle of c l i m b a t 

maximum w e i g h t , w i t h one engine i n o p e r a t i v e and t h e r e m a i n i n g e n g i n e ( s ) 

o p e r a t i n g a t maximum cont inuous power,, s h a l l not be l e s s t h a n 1 :20 under 

s t a n d a r d s e a l e v e l c o n d i t i o n s . 
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6 .113 Minimum o p e r a t i n g speed performance , 

( a ) H o v e r i n g c e i l i n g s f o r h e l i c o p t e r s s h a l l be determined under 

t h e f o l l o w i n g c o n d i t i o n s e v e r t h e range o f w e i g h t s , a l t i t u d e s , and t e m p e r a ­

t u r e s f o r which c e r t i f i c a t i o n i s s o u g h t : 

( 1 ) f i t h t a k e - e f f power and l a n d i n g gear extended i n t h e 

gr,-unci. e f f e c t a t a h e i g h t above t h e ground c o n s i s t e n t w i t h normal t a k e - e f f 

p r o c e d u r e s , 

( 2 ) "with maximum c o n t i n u o u s power and l a n d i n g gear extended 

c u t o f the ground e f f e c t . 

( b ) .-it maximum w e i g h t , under s t a n d a r d atmospheric c o n d i t i o n s , 

and under c o n d i t i o n s p r e s c r i b e d i n subparagraph ( a ) ( l ) of t h i s s e c t i o n , 

the h o v e r i n g c e i l i n g f o r h e l i c o p t e r s s h a l l not be l e s s t h a n A*000 f e e t , 

( c ) F " r r o t o r c r a f t o t h e r t h a n h e l i c o p t e r s , the s teady r a t e o f 

c l i m b a t the minimum o p e r a t i n g speed a p p r o p r i a t e to the t y p e w i t h t a k e - o f f 

power and l a n d i n g gear extended s h a l l t e determined, o v e r t h e range of 

w e i g h t s , a l t i t u d e s , and t e m p e r a t u r e s f o r which c e r t i f i c a t i o n i s sought . 

6 .114 L a n c i n g . The h o r i z o n t a l d i s t a n c e r e q u i r e d to l a n d and come to 

a complete s t e p ( t o a speed of approximate ly 3 cph f o r s e a p l a n e s or f l o a t 

p l a n e s ) from a p o i n t a t a h e i g h t o f 50 f e e t above t h e l a n d i n g s u r f a c e s h a l l 

be determined i n a c c o r d a n c e ? d t h t h e f o l l o w i n g : 

( a ) The approach speed c r speeds i n t h e ojl ide s h a l l be a p p r o p r i ­

a t e to t h e t y p e c f r o t o r c r a f t and s h a l l t e chosen by t h e a p p l i c a n t , 

( b ) The approach and l a n d i n g s h a l l be e n t e r e d from s t e a d y auto— 

r o t a t i o n and s h a l l be made i n s u c h a manner t h a t i t s r e p r o d u c t i o n would n e t 

r e q u i r e a n e x c e p t i o n a l degree of . s k i l l on the p a r t of t h e p i l o t o r e x c e p ­

t i o n a l l y f a v o r a b l e c o n d i t i o n s . 



( c ) D u r i n g the l a n d i n g t h e r e s h a l l be no e x c e s s i v e v e r t i c a l 

a c c e l e r a t i o n and no tendency .to bounce, n c s e o v e r , ground l o o p , p o r p o i s e , 

o r water l o o p , 

(d ) T h e r e s h a l l be e s t a b l i s h e d f o r the l a n d i n g t h e t y p e of 

s u r f a c e on which, t h e l a n d i n g was made, the e f f e c t o f temperature and 

a l t i t u d e v a r i a t i o n s , and a l l o t h e r p e r t i n e n t i n f o r m s t i c n ( s e e a l s o 

I 6,743 («))* 

FLIGHT CHARACTERISTICS 

6,120 G e n e r a l . 

( a ) The r o t o r c r a f t s h a l l meet t h e r e q u i r e m e n t s p r e s c r i b e d i n 

I I 6.120 t c 6„123 a t a l l . n o r m a l l y expected o p e r a t i n g a l t i t u d e s , under a l l 

c r i t i c a l l e a d i n g c o n d i t i o n s w i t h i n the range o f weight and c e n t e r o f 

g r a v i t y , and for . a l l . s p e e d s , power, and r o t o r rpm c o n d i t i o n s for w h i c h 

c e r t i f i c a t i o n I s sought , 

( b ) . ' I t s h a l l be p o s s i b l e t c make a smooth t r a n s i t i o n from one 

f l i g h t c o n d i t i o n to another ; v i t h c u t r e q u i r i n g an e x c e p t i o n a l degree o f 

s k i l l , a l e r t n e s s , or s t r e n g t h on t h e p a r t , o f the p i l o t , and w i t h o u t danger 

o f e x c e e d i n g the l i m i t l o a d f a c t o r under a l l c o n d i t i o n s of o p e r a t i o n 

p r o b a b l e f o r t h e t y p e , i n c l u d i n g t h o s e c o n d i t i o n s n o r m a l l y encountered i n 

t h e event of sudden powerplant f a i l u r e , 

( c ) F c r n i g h t o r i n s t r u m e n t c e r t i f i c a t i o n t h e r o t o r c r a f t s h a l l 

have such a d d i t i o n a l f l i g i i t c h a r a c t e r i s t i c s a s t h e Administrator f i n d s a r e 

r e q u i r e d f o r s a f e o p e r a t i o n under t h o s e c o n d i t i o n s , 

6.121 C o n t r o l l a b i l i t y . 

( a ) The r o t o r c r a f t s h a l l be s a f e l y c o n t r o l l a b l e and maneuverable 

d u r i n g s t e a d y f l i g h t and d u r i n g the e x e c u t i o n of any maneuver a p p r o p r i a t e . 4 



to t h e type r o t o r c r a f t , i n d u c i n g t a k e - o f f , c l i m b , l e v e l f l i g h t , t u r n , g l i d e , 

and p c v / e r - c n o r power—cff l a n d i n g s , 

(b ) The margin o f l o n g i t u d i n a l and l a t e r a l c y c l i c c o n t r o l s h a l l 

a l l o w s a t i s f a c t o r y p i t c h i n g and r o l l i n g c o n t r o l a t t h e maximum p e r m i s s i b l e 

forward speed w i t h : 

(1) Maximum w e i g h t t 

(2) C r i t i c a l c e n t e r of g r a v i t y , 

(3) Fewer on and pcwer o f f , 

(4) C r i t i c a l r o t o r r p m . 

( c ) Compliance: w i t h paragraph ( b ) of t h i s s e c t i o n s h a l l i n c l u d e 

a demonstrat ion w i t h a cower f a i l u r e a t V . . . 
h-

(d ) There s h a l l be e s t a b l i s h e d a wind v e l o c i t y i n w h i c h the 

r o t o r c r a f t c a n be o p e r a t e d without l o s s o f c o n t r o l on o r near t h e ground 

a t t h e c r i t i c a l c e n t e r of g r a v i t y and t h e c r i t i c a l r o t o r rpm i n any m a ­

neuver a p p r o p r i a t e to t h e type r o t o r c r a f t (e„gs cross—wind t a k e - o f f s , s i d e ­

ward or r e a r w a r d f l i g h t ) „ T h i s wind v e l o c i t y s h a l l not be l e s s t h a n 20 mph, 

6.122 T r i m . I t s h a l l be p o s s i b l e i n s teady l e v e l f l i g h t a t any speed 

a p p r o p r i a t e t c t h e type r o t o r c r a f t t o t r i m the steady l o n g i t u d i n a l and 

l a t e r a l c o n t r o l f o r c e s to z e r o , Tho t r i m d e v i c e s h a l l not i n t r o d u c e any 

u n d e s i r a b l e d i s c o n t i n u i t i e s i n t h e f o r c e g r a d i e n t s , 

6.123 S t a b i l i t y . 

( a ) G e n e r a l , I t s h a l l be p o s s i b l e to f l y t h e r o t o r c r a f t i n 

normal maneuvers , i n c l u d i n g a minimum of t h r e e t a k e - o f f s and l a n d i n g s , f o r 

a c o n t i n u o u s p e r i c d c f time a p p r o p r i a t e t c the o p e r a t i o n a l use o f t h e p a r ­

t i c u l a r type r o t o r c r a f t v i t h c u t t h e p i l o t e x p e r i e n c i n g undue f a t i g u e or 

s t r a i n . I n a d d i t i o n , t h e r o t o r c r a f t s h a l l comply w i t h the r e o u i r e m e n t s of 

paragraph ( b ) . 



( b ) S t a t i c l o n g i t u d i n a l s t a b i l i t y . I n t h e f o l l o w i n g c o n ­

f i g u r a t i o n s t h e c h a r a c t e r i s t i c s o f t h e l o n g i t u d i n a l c y c l i c c o n t r o l s h a l l 

• b e ' s u c h t h a t ' , w i t h c o n s t a n t t h r o t t l e 2nd c o l l e c t i v e p i t c h s e t t i n g s , a 

r r e a r w a - r d d i s p l a c e m e n t o f -longitudinal '..control s h a l l b e n e c e s s a r y t o o b t a i n 

a n d m a i n t a i n s p e e d s b e l o w t h e s p e c i f i e d t r i m s p e e d , a n d a f o r w a r d d i s p l a c e ­

m e n t s h a l l b e n e c e s s a r y t o o b t a i n a n d m a i n t a i n s p e e d s a b o v e the s p e c i f i e d 

t r i m speed f o r t h e r a n g e s o f a l t i t u d e a n d r o t o r r p m f o r w h i c h c e r t i f i c a t i o n 

i s s o u g h t , 

(1) C l i m b . T h e s t i c k p o s i t i o n c u r v e s h a l l h a v e a s t a b l e 

s l o p e f r o m a n i n c r e m e n t o f s p e e d 1 5 p e r c e n t o f VJJ b e l o w t h e b e s t r a t e - o f -

c l i r a b s p e e d t o a n i n c r e m e n t c f s p e e d 20 p e r c e n t o f VJJ a b o v e t h e b e s t r a t e -

o f - c l i m b s p e e d , w i t h * 

" '• ( i ) C r i t i c a l w e i g h t a n d c e n t e r o f g r a v i t y , 

( i i ) M a x i m u m c o n t i n u o u s p o w e r , 

( i i i ) . - L a n d i n g g e a r r e t r a c t e d , 

( i v ) T r i m a t t h e b e s t r a t e - o f - c l i m b s p e e d , 

(2) C r u i s e . T h e s t i c k p o s i t i o n c u r v e s h a l l h a v e a s t a b l e 

s l o p e f r o m 0,7 t o 1,1 V g , w i t h : 

( i ) C r i t i c a l w e i g h t a n d c e n t e r o f g r a v i t y , 

( i i ) P o w e r , f o r l e v e l f l i g h t a t 0.9 V H , 

. .;• ( i i i ) . L a n d i n g - g e a r r e t r a c t e d , 

( i v ) T r i m a t 0.9 % 

/ (3) A u t o r o t a t i o n . T h e s t i c k p o s i t i o n c u r v e s h a l l h a v e a 

s t a b l e s l o p e - t h r o u g h o u t , t h e s p e e d r a n g e f o r w h i c h c e r t i f i c a t i o n i s s o u g h t , 

w i t h : 

( i ) C r i t i c a l w e i g h t a n d c e n t e r o f g r a v i t y , 
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( i i ) lover o f f , 

( i i i ) L a n d i n g g e a r b o t h - r e t r a c t e d and extended, • 

• ( i v ) T r i e a t t h e speed f o r ndnimum r a t e . o f d e s c e n t . 

(4) Hovering .^ I n the c a s e of h e l i c o p t e r s t h e s t i c k p o s i t i o n 

c u r v e s h u l l have a s t a b l e s l o p e -between t h e maximum approved r e a r w a r d speed 

and a forward speed r.f 20 mph w i t h : 

( i ) C r i t i c a l weight and c e n t e r c f g r a v i t y , 

( i i ) Fewer r e q u i r e d f o r h o v e r i n g i n s t i l l a i r j 

( i i i ) L a n d i n g gear r e t r a c t e d , , 

( i v ) T r i s f c r h o v e r i n g . 

. GROUKD A S D M E R HANDLING C R o R n C T E R I S T I C S 

6.130 G e n e r a l . The r o t o r c r a f t s h J l demonstrate s a t i s f a c t o r y ground 

and w a t e r h a n d l i n g c h a r a c t e r i s t i c s . There s h a l l be no u n c c n t r c l l a b l e 

t e n d e n c i e s i n any o p e r a t i n g c o n d i t i o n r e a s o n a b l y expected f o r the t y p e . 

6 . 1 3 1 Ground r e s o n a n c e . . There s h a l l be nc u n c c n t r c l l a b l e tendency 

f o r t h e r o t o r c r a f t t . o s c i l l a t e when the r o t o r . i s t u r n i n g and t h e r o t o r c r a f t 

i s en. t h e g r c u n d . 

6 .132 Spray c h a r a c t e r i s t i c s . F c r . r o t o r c r a f t equipped w i t h f l o a t s , 

t h e s p r a y c h a r a c t e r i s t i c s d u r i n g t a x y i n g , take—off , and l a n d i n g s h a l l be 

such a s not t c obscure t h e v i s i o n c f t h e p i l o t n . r produce damage t o t h e 

r o t o r s , p r o p e l l e r s , or other p a r t s v f the r o t o r c r a f t , 

iiISCELL«KEDUS F L I G H T R S Q U I R E K E N T S 

6 .140 F l u t t e r and v i b r a t i o n . A l l p a r t s of t h e r o t o r c r a f t s h a l l be 

demonstrated ir be f r e e from f l u t t e r and e x c e s s i v e v i b r a t i o n under a l l 

speed and power c o n d i t i o n s a p p r o p r i a t e t o t h e o p e r a t i o n c f the type r o t o r ­

c r a f t . (See a l s o . § § 6.203 ( f ) and 6 . 7 1 1 . ) • • 



SUBPART C - STRUCTURE. •; , 

_ QSiVSRitL . .. . ..... 

6 0 2 0 Q Loads. ., 

(a) Strength requirements of t h i s subpart are specified- i n terms 

of l i m i t and ultimate loads, Unless otherwise stated, the specified loads 

s h a l l be considered as l i m i t loads. I n determining compliance with thesa. 

requirements the specifications set forth i n paragraphs (b) through (&) 

s h a l l be used, •-.'•'• 

(b) The factor of safety s h a l l be 1,5 unless otherwise'spec-"'' 

i f i e d . The factor of safety s h a l l apply to the external and i n e r t i a loads, 

unless i t s application to the resulting i n t e r n a l stresses i s more con­

servative, . 

(c) Unless otherwise provided, the specified a i r , ground,: and ' 

water loads s h a l l be placed i n equilibrium with i n e r t i a forces, consider­

ing a l l items of mass in-the r o t o r c r a f t , 

(d) A l l loads s h a l l be distributed.in a manner.closely approxi­

mating or conservatively representing actual conditions'. 

(e) I f deflections under load s i g n i f i c a n t l y change the d i s t r i b u ­

tion of external or in t e r n a l loads, the redi s t r i b u t i o n sha.ll be taken into 

account, 

6.201 Strength and deformation. 

(a) The structure s h a l l .be capable of supporting.limit loads 

without suffering detrimental permanent deformations* , . 

(b) At a l l loads up to l i m i t loads the deformation s h a l l be 

such as not to i n t e r f e r e with safe operation of the-rotorcrafit* ' 

(c) The structure s h a l l be capable of supporting ultimate loads 

http://sha.ll
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w i t h o u t f a i l u r e . I t s h a l l support t h e l o a d f o r a t l e a s t 3 s e c o n d s , u n l e s s 

proof o f s t r e n g t h i s demonstrated by dynamic t e s t s s i m u l a t i n g a c t u a l c o n d i ­

t i o n s o f l o a d a p p l i c a t i o n , 

6 . 2 0 2 Proof o f s t r u c t u r e . 

( a ) F r o o f c f compliance o f the s t r u c t u r e w i t h t h e s t r e n g t h and 

deformat ion r e q u i r e m e n t s o f I 6 . 2 0 1 s h a l l be made f o r a l l c r i t i c a l l o a d i n g 

c o n d i t i o n s , 

( b ) F r o o f c f compliance by means o f s t r u c t u r a l a n a l y s i s s h a l l 

be a c c e p t a b l e o n l y when the s t r u c t u r e conforms to t y p e s f o r which e x p e r i ­

ence h a s shown such methods to be r e l i a b l e . I n a l l o t h e r c a s e s s u b s t a n ­

t i a t i n g t e s t s s h a l l be r e q u i r e d . 

( c ) I n a l l c a s e s c e r t a i n p o r t i o n s o f the s t r u c t u r e s h a l l be 

t e s t e d a s s p e c i f i e d i n § 6 . 3 0 0 . 

6 . 2 0 3 S t r u c t u r a l and dynamic t e s t s . At l e a s t t h e f o l l o w i n g s t r u c t u r a l 

t e s t s s h a l l be conducted to show compliance w i t h t h e s t r e n g t h c r i t e r i a : 

•i ( s ) Dynamic and endurance t e s t s o f r o t o r s and r o t o r d r i v e s , i n ­

c l u d i n g c o n t r o l s ( s e e I 6 * 4 1 2 ) , 

(b ) C o n t r o l s u r f a c e and system l i m i t l o a d t e s t s ( s e e I 6 , 3 2 3 ) , 

( c ) C c n t r c l system o p e r a t i o n t e s t s ( s e e I 6 . 3 2 4 ) , 

( d ) V i b r a t i o n s u r v e y s ( s e e §§ 6 . 2 2 1 and 6 . 2 5 0 ) , 

( e ) L a n d i n g gear drop t e s t s ( s e e I 6 , 2 3 7 ) , 

( f ) Ground v i b r a t i o n t e s t s to determine t h e n a t u r a l f r e c u e n c i e s 

o f the b l a d e s and major s t r u c t u r a l components o f the r o t o r c r a f t , 

(g ) Such a d d i t i o n a l t e s t s as may be found n e c e s s a r y by t h e 

Administrator t o s u b s t a n t i a t e new and u n u s u a l f e a t u r e s of the d e s i g n . 



6,204 D e s i g n l i m i t a t i o n s . The f o l l o w i n g v a l u e s s h a l l be e s t a b l i s h e d 

by the a p p l i c a n t f o r purposes o f showing compl iance w i t h t h e s t r u c t u r a l 

r e q u i r e m e n t s s p e c i f i e d i n t h i s s u b p a r t : 

( a ) Maximum d e s i g n iveight* 

(b ) Power-on and power—off main r o t o r rpm r a n g e s ( s e e 6*103 

and 6 .713 through 6 ,714 ( b ) ) , 

( c ) Maximum f o r w a r d speeds f o r t h e power-on and p o w e r - o f f r o t o r 

rpm r a n g e s e s t a b l i s h e d i n a c c o r d a n c e w i t h p a r a g r a p h ( b ) o f t h i s s e c t i o n 

( s e e " I 6 , 7 1 1 ) , 

( d ) Maximum r e a r w a r d and s i d e w a r d f l i g h t s p e e d s , 

( e ) Extreme p o s i t i o n s o f r o t o r c r a f t c e n t e r o f g r a v i t y t o be 

used i n c o n j u n c t i o n w i t h the l i m i t a t i o n s o f p a r a g r a p h s ( b ) , ( c ) , and (d ) 

o f t h i s s e c t i o n , 

( f ) R o t a t i o n a l speed r a t i o s between t h e powerplant and a l l 

connected r o t a t i n g components, 

-'• (g ) P o s i t i v e and n e g a t i y e l i m i t maneuvering l o a d f a c t o r s , 

FLIGHT LOADS 

6 .210 G e n e r a l . F l i g h t l o a d r e q u i r e m e n t s s h a l l be complied w i t h a t a l l 

w e i g h t s from t h e d e s i g n minimum weight t o t h e d e s i g n maximum w e i g h t , w i t h 

any p r a c t i c a b l e d i s t r i b u t i o n . o f d i s p o s a b l e l o a d w i t h i n p r e s c r i b e d o p e r a t i n g 

l i m i t a t i o n s s t a t e d i n t h e R o t o r c r a f t F l i g h t Manual ( s e e I 6 . 741)• 

6 .211 F l i g h t l o a d f a c t o r s . The f l i g h t l o a d f a c t o r s s h a l l r e p r e s e n t 

r o t o r l o a d f a c t o r s . The n e t l o a d f a c t o r a c t i n g a t t h e c e n t e r o f g r a v i t y 

o f the r o t o r c r a f t s h a l l be o b t a i n e d by p r o p e r c o n s i d e r a t i o n o f b a l a n c i n g 

l o a d s a c t i n g i n the s p e c i f i c f l i g h t c o n d i t i o n s * 
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6 . 2 1 2 Maneuvering c o n d i t i o n s . The r o t o r c r a f t s t r u c t u r e s h a l l be 

des igned f o r a p o s i t i v e maneuvering l i m i t l o a d f a c t o r of 3 , 5 and f o r a 

n e g a t i v e maneuvering l i m i t l o a d f a c t o r o f 1 , 0 , e x c e p t t h a t l e s s e r v a l u e s 

s h a l l be a l l o w e d i f the m a n u f a c t u r e r shows by a n a l y t i c a l s tudy and f l i g h t 

d e m o n s t r a t i o n s t h a t t h e p r o b a b i l i t y c f exceeding t h e v a l u e s s e l e c t e d i s ' 1 

extremely remote , I n no c a s e s h a l l the l i m i t l o a d f a c t o r s be l e s s t h a n 

2 . 5 p o s i t i v e and 0 . 5 n e g a t i v e . The r e s u l t a n t l o a d s s h a l l be assumed t o be 

a p p l i e d a t the c e n t e r ( s ) of t h e r o t o r h u b ( s ) and t o a c t i n such d i r e c t i o n s 

a s ' n e c e s s a r y t c r e p r e s e n t a l l c r i t i c a l maneuvering motions o f t h e r o t o r ­

c r a f t a p p l i c a b l e t o t h e p a r t i c u l a r t y p e , i n c l u d i n g f l i g h t a t t h e maximum 

d e s i g n r o t o r t i p speed r a t i o under pcwer -on and p c w e r - c f f c o n d i t i o n s , 

6 . 2 1 3 Oust ' c o n d i t i o n s . The r o t o r c r a f t s t r u c t u r e s h a l l be d e s i g n e d 

t o w i t h s t a n d the l e a d i n g due t o a v e r t i c a l gust c f 30 f e e t per second i n 

v e l o c i t y i n c o n j u n c t i o n w i t h t h e c r i t i c a l r o t o r p l a n e a i r speeds , i n c l u d i n g 

h o v e r i n g , 

CC-VTRCL SURFACE AKD SYSTEM LOADS 

6 . 2 2 0 G e n e r a l . The s t r u c t u r e o f a l l a u x i l i a r y r o t o r s ( a n t i t o r q u e 

and c o n t r o l ) , f i x e d o r movable s t a b i l i z i n g and c o n t r o l s u r f a c e s , and a l l 

systems o p e r a t i n g any f l i g h t c o n t r c l s s h a l l be a b l e to comply w i t h the 

p r o v i s i o n s of § § 6 . 2 2 1 through 6 . 2 2 5 , 

6 . 2 2 1 A u x i l i a r y r o t o r a s s e m b l i e s . A u x i l i a r y r o t o r a s s e m b l i e s s h a l l 

b e t e s t e d i n a c c o r d a n c e w i t h t h e p r o v i s i o n s o f § 6.A12 f o r r o t o r d r i v e s . 

I n a d d i t i o n , a u x i l i a r y r o t o r a s s e m b l i e s w i t h d e t a c h a b l e b l a d e s s h a l l be 

s u b s t a n t i a t e d f o r c e n t r i f u g a l l o a d s o f t w i c e t h o s e r e s u l t i n g when the r o t o r 

i s d r i v e n by t h e engine a t i t s maximum c o n t i n u o u s s p e e d . I n t h e c a s e o f 

a u x i l i c j r y r o t o r s w i t h h i g h l y s t r e s s e d m e t a l components, t h e v i b r a t i o n 



stresses s h a l l be dete W r t e c T ' ^ i ^ g h ^ , 0 ' - ^ I t shall; be demonstrated that 

these'' stresses' do not 'exceed "safV'^^abs^'fd]*' 'continuous operation. 

6 .222 A u x i l i a r y rotor"attachment structure. The attachment structure 

for the' a u x i l i a r y rotors shall' be able to withstand a l i m i t load equal to 
.• f< . . •- ;,. * -O .. . . . . . . 

the maximum loads i n the structure occurring under the f l i g h t and landing 

conditions. 

6.223 T a i l rotor guard, when a t a i l rotor i s provided on a rotor­

c r a f t i t s h a l l not be possible for the t a i l rotor to'contact the landing 

medium during a normal landing. I f a t a i l rotor guard i s provided which 

w i l l contact the landing medium during landings and thus prevent t a i l 

rotor contact, suitable d e s i g n loads for the guard s h a l l be'established, 

and the guard and i t s supporting structure s h a l l be able to withstand the 

established loads, 

6 t 224 S t a b i l i z i n g and control, surfaces. S t a b i l i z i n g and control 

surfaces s h a l l be designed to withstand the c r i t i c a l loading from maneuvers 

or from combined maneuver and gust". I n no ca s e - s h a l l the l i m i t load be 

l e s s than 15 lbs per square foot or a load due t c CJJ — 0.55 at the maximum 

design speed. The load di s t r i b u t i o n s h a l l simulate closely the actual 

pressure distribution conditions. 

6,225 P r i m a r y control systems. "Manual control systems s h a l l comply 

with the f o l l o w i n g . 

(a) From the p i l o t compartment to the stops which l i m i t the 

range of motion of'" the p i l o t s ' controls, the-'controls s h a l l be designed to 

withstand the l i m i t p i l o t applied forces as' set forth i n subparagraphs ( 1 ) 

through ( 3 ) . unless i t i s shewn that the p i l o t i s unable to apply such loads 

t c the system, i n the l a t t e r event the system s h a l l be designed for the 
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maxirpun l e a d s w h i c h t h e p i l o t i s a b l e tc a p p l y , .except t h a t i n any c a s e 

v a l u e s l e s s t h a n C .60 o f t h o s e s p e c i f i e d s h a l l not be employed. 

( 1 ) F o o t t y p e c o n t r o l s - 130 l b s , 

( 2 ) S t i c k t y p e c o n t r o l s - f o r e and a f t 100 l b s , 

~ l a t e r a l l y 6? l b s , 

( 3 ) vVheel type c o n t r o l s - f o r e and a f t 100 l b s , 

- l a t e r a l l y 53 l b couple a p p l i e d 

on o p p o s i t e s i d e s of t h e c o n t r o l wheel* 

(b ) F r . m t h e s t e p s to t h e attachment o f t h e c o n t r o l system to 

the r o t o r b l a d e s ( ' -r c o n t r o l a r e a s ) the c o n t r o l system s h a l l be d e s i g n e d 

to w i t h s t a n d t h e maximum l o a d s w h i c h can be obta ined i n normal o p e r a t i o n 

c f t h e r o t o r c r a f t , except t h a t where jamming, ground g u s t s , c o n t r o l i n e r t i a , 

or f r i c t i o n can cause l o a d s e x c e e d i n g o p e r a t i o n a l l o a d s , t h e system s h a l l ' 

support w i t h o u t y i e l d i n g C.6 0 o f the l o a d s s p e c i f i e d i n subparagraphs ( 1 ) , 

( 2 ) , and ( 3 ) o f p a r a g r a p h ( a ) o f t h i s s e c t i o n , 

i * K D I K G LOADS 

6 .230 L a n d i n g l o a d s . '' " 

( a ) G e n e r a l . The l i m i t l o a d s o b t a i n e d i n the l a n d i n g c o r r l i t i o n s 

s h a l l be c o n s i d e r e d a s e x t e r n a l f o r c e s which would occur i n a r o t o r c r a f t 

s t r u c t u r e i f i t were a c t i n g a s a r i g i d body. I n each of the c o n d i t i o n s t h e 

e x t e r n a l l o a d s s h a l l be p l a c e d i n e q u i l i b r i u m w i t h t h e l i n e a r and a n g u l a r 

i n e r t i a f o r c e s i n a r a t i o n a l o r c o n s e r v a t i v e manner. I n a p p l y i n g t h e ' 

s p e c i f i e d c o n d i t i o n s t h e p r o v i s i o n s o f p a r a g r a p h s (b ) through ( e ) s h a l l be 

complied w i t h . 

( b ) C e n t e r o f g r a v i t y p o s i t i o n s . The c r i t i c a l c e n t e r of g r a v i t y 

p o s i t i o n s w i t h i n t h e c e r t i f i c a t i o n l i m i t s s h a l l be s e l e c t e d s o ' t h a t the 



maximum-design Loads i n each o f t h e l a n d i n g gear elements' a r e 'obtained* 

( c ) D e s i g n w e i g h t . The d e s i g n weight used i n t h e l a n d i n g c o n ­

d i t i o n ' s s h a l l not be l e s s t h a n t h e maximum weight o f t h e r o t o r c r a f t l e s s 

t h e weight o f t h e r o t o r b l a d e s . 

(d ) Load i f a c t o r . The s t r u c t u r e s h a l l ' b e d e s i g n e d f o r ' a l i m i t 

l o a d f a c t o r not l e s s t h a n t w o - t h i r d s o f t h e v a l u e developed i n t h e energy 

a b s o r p t i o n t e s t s s p e c i f i e d i n I 6.237, e x c e p t i n c o n d i t i o n s i i i which o t h e r 

v a l u e s of l o a d f a c t o r a r e p r e s c r i b e d . 

( e ) L a n d i n g g e a r p o s i t i o n . F o r l a n d i n g g e a r arrangements where 

) two wheels a r e l o c a t e d a f t and one or more w h e e l s a r e l o c a t e d f o r w a r d o f 

the c e n t e r of g r a v i t y , t h e t i r e s s h a l l be assumed to be i n t h e i r s t a t i c 

p o s i t i o n , and t h e shock a b s o r b e r s s h a l l be assumed to be i n t h e most c r i t i ­

c a l p o s i t i o n u n l e s s o t h e r w i s e p r e s c r i b e d . . . 

6.231 & e v e l l a n d i n g c o n d i t i o n s . 

( a ) Under l o a d i n g c o n d i t i o n s p r e s c r i b e d i n p a r a g r a p h ( b ) o f 

t h i s s e c t i o n , t h e r o t o r c r a f t s h a l l be assumed t o . b e i n t h e - f o l l o w i n g two 

l e v e l l a n d i n g a t t i t u d e s : 

(1 ) A l l w h e e l s c o n t a c t i n g t h e ground s i m u l t a n e o u s l y , 

(2) The a f t w h e e l s c o n t a c t i n g t h e ground w h i l e t h e f o r w a r d 

w h e e l ( s ) b e i n g j u s t c l e a r of t h e ground. 

(b) The f o l l o w i n g two l e v e l l a n d i n g l o a d i n g c o n d i t i o n s s h a l l be 

c o n s i d e r e d , flhere the f o r w a r d p o r t i o n of t h e l a n d i n g gear has two w h e e l s , 

the. t o t a l l o a d a p p l i e d to t h e f o r w a r d wheels s h a l l be d i v i d e d between t h e 

two wheels ' i n a 40:60 p r o p o r t i o n , 

( 1 ) V e r t i c a l l o a d s s h a l l be a p p l i e d i n a c c o r d a n c e w i t h 

t h e p r o v i s i o n s o f I 6.23O, 

http://to.be
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(2) The v e r t i c a l l o a d s s p e c i f i e d ' i n - s u b p a r a g r a p h ( 1 ) o f 

t h i s paragraph s h a l l be combined w i t h a d r a g l o a d a t each w h e e l . The drag 

l o a d s s h a l l not be l e s s t h a n 25 p e r c e n t o f t h e r e s p e c t i v e v e r t i c a l l o a d s . 

6 .232 K c s s - u p l a n c i n g c o n d i t i o n . The r o t o r c r a f t s h a l l bo assumed i n 

t h e maximum nose-up a t t i t u d e p e r m i t t i n g c l e a r a n c e o f t h e ground by a l l 

p a r t s o f the r o t o r c r a f t . The ground l o a d s s h a l l be a p p l i e d p e r p e n d i c u l a r l y 

to t h e ground. 

. 6.233 One—wheel l a n d i n g c o n d i t i o n . The r o t o r c r a f t s h a l l be assumed 

i n t h e l e v e l a t t i t u d e t o c o n t a c t the ground on one of t h e wheels l o c a t e d 

a f t o f t h e c e n t e r of g r a v i t y , The v e r t i c a l l o a d s h a l l be t h e same a s t h a t 

o b t a i n e d on t h e o n t - s i d e i n the c o n d i t i o n s p e c i f i e d i n I 6 .231 ( b ) ( 1 ) . 

The unbalanced e x t e r n a l l o a d s s h a l l be r e a c t e d by t h e i n e r t i a of t h e rotor— 

c r _ f t . 

£tS3_4 S i d e l o a d l a n d i n g c o n d i t i o n s . 

(•a) The r o t o r c r a f t s h a l l be assumed i n t h e l e v e l l a n d i n g 

a t t i t u d e . The l i m i t v e r t i c i l and s i d e l o a d s l o a d s s h a l l be b^sed upon 

l o a d f a c t o r s o f 1 . 3 3 £fld 0 . 5 6 r e s p e c t i v e l y . These l o a d s s h a l l be a p p l i e d 

a t t h e ground c o n t a c t p o i n t , u n l e s s t h e l a n d i n g gear i s o f t h e f u l l -

s w i v e l l i n g t y p e i n which c a s e the l o a d s s h a l l be a p p l i e d a t the c e n t e r of 

the a x l e . The c o n d i t i o n s s e t f o r t h i n p a r a g r a p h s (b ) &nd ( c ) s h a l l be 

c o n s i d e r e d , 

( b ) Only tho wheels a f t of t h e e . g . s h a l l be ..assumed t o c o n t a c t 

the ground . The v e r t i c a l l o a d s h a l l be d i v i d e d e c u a l l y between t h e w h e e l s . 

The s i d e l o a d s h a l l be d i v i d e d between t h e two wheels so t h a t 60 p e r c e n t 

o f t h i s l o a d a c t s i n b o a r d on one wheel and 40 p e r c e n t a c t s outboard on t h e 

o t h e r w h e e l . 
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( 6 ) The f o r w a r d and a f t wheels s h a l l be assumed to c o n t a c t ' t h e 

ground s i m u l t a n e o u s l y . • The v e r t i c a l and s i d e l o a d s on t h e a f t w h e e l s 

s h a l l be d i v i d e d i n a c c o r d a n c e w i t h p a r a g r a p h ( a ) o f t h i s s e c t i o n , Where 

the f o r w a r d p o r t i o n of the l a n d i n g gear h a s two i v h e e l s , t h e l o a d s appl ied , 

t o t h e forward w h e e l s s h a l l be d i v i d e d between t h e two wheels i n a 40t60 

p r o p o i ' t i o n , 

6° 235 Brake r o l l c o n d i t i o n s * The r o t o r c r a f t a t t i t u d e s s h a l l be 

assumed to be the same a s t h o s e p r e s c r i b e d f o r t h e l e v e l l a n d i n g c o n d i t i o n s 

i n § 6.231 ( a ) , w i t h t h e shock a b s o r b e r s d e f l e c t e d to t h e i r s t a t i c p o s i t i o n . 

The l i m i t v e r t i c a l l o a d s h a l l be b a s e d upon a l o a d f a c t o r o f 1*33» A d r a g 

l o a d equal to t h e v e r t i c a l l o a d m u l t i p l i e d by a c o e f f i c i e n t of f r i c t i o n o f 

0.8 s h a l l be a p p l i e d a t t h e ground c o n t a c t p o i n t o f each wheel equipped 

w i t h b r a k e s ? except t h a t t h e d r a g l o a d need not exceed t h e maximum v a l u e 

based on l i m i t i n g b r a k e t o r q u e . 

6.236 T a x y i n g c o n d i t i o n . The r o t o r c r a f t and i t s l a n d i n g gear s h a l l 

be d e s i g n e d f o r l o a d s which o c c u r when the r o t o r c r a f t i s t a x i e d o v e r t h e 

roughest ground w h i c h i t i s r e a s o n a b l e to expect i n normal o p e r a t i o n . 

6.237 E n e r g y a b s o r p t i o n f o r l a n d i n g c o n d i t i o n s . The l a n d i n g gear 

s h a l l be c a p a b l e o f a b s o r b i n g t h e energy o f a f r e e drop from a h e i g h t o f 

20 i n c h e s measured from t h e bottom o f t h e t i r e s to t h e ground, except ' t h a t 

a l e s s e r h e i g h t s h a l l be a c c e p t a b l e i f the v a l u e chosen I s shown to exceed 

by a t l e a s t t h e v a l u e c o r r e s p o n d i n g w i t h t h e g r e a t e s t probable s i n k i n g 

speed of t h e r o t o r c r a f t a t ground c o n t a c t i n p o w e r - o f f l a n d i n g s l i k e l y to 

be made by p i l o t s o f average s k i l l . I n no c a s e s h a l l t h e drop h e i g h t be 

l e s s t h a n 12 i n c h e s . I t s h a l l be a c c e p t a b l e to n e g l e c t t h e weight o f t h e 

r o t o r b l a d e s i n the drop t e s t . The maximum drop t e s t a c c e l e r a t i o n d e v e l ­

oped a t the e . g . of the r o t o r c r a f t s h a l l be determined i n t h i s t e s t . 



• 6 /240 S k i ' l a n d i n g conditions«-•-- The s t r u c t u r e o r - a r o t o r c r a f t e r u i p p e d 

w i t h s k i s s h a l l - be d e s i g n e d i n compliance w i t h the l o a d i n g c o n d i t i o n s set*-

f c r t h i n p a r a g r a p h s (a} ' through ( c ) . ~ •*•'"' " " 

'• • ( a ) U P l e a d c o n d i t i o n s . ' 

( 1 ) A v e r t i c a l l o a d o f pn and a h o r i z o n t a l l o a d o f P n / 4 ' 

s h a l l t e a p p l i e d s i m u l t a n e o u s l y a t t h e p e d e s t a l b e a r i n g s , P b e i n g t h e 

maximum s t a t i c weight on each' s k i when the r o t o r c r a f t i s loaded to t h e 

maximum d e s i g n -.veight. The l i a i t l o a d ' f a c t o r n s h a l l be determined i n -

•accordance w i t h § 6.230 ( d ) . • - ' ' 

( 2 ) A v e r t i c a l l o a d e q u a l to 1 .33 P s h a l l be a p p l i e d a t 

t h e p e d e s t a l b e a r i n g s . ( F o r P see subparagraph ( 1 ) o f t h i s p a r a g r a p h . ) 

(b ) S i d e l o a d ^ c o n d i t i o n . • A s i d e l o a d o f 0.35 F n s h a l l be 

a p p l i e d i n a h o r i z o n t a l p l a n e p e r p e n d i c u l a r t o the c e n t e r l ? n e o f the r o t o r ­

c r a f t a t t h e p e d e s t a l b e a r i n g s , ( F o r F see subparagraph ( a ) ( 1 ) of t h i s ' 

s e c t i o n . ) 

( c ) T o r q u e l o a d c o n d i t i o n . A torque l o a d equal to 1 .33 F 

( f t l b s ) s h a l l be a p p l i e d to t h e s k i about the v e r t i c a l a x i s through the 

c e n t e r l i n e o f the p e d e s t a l b e a r i n g s ; ( F o r ' P see subparagraph ( a ) ( 1 ) o f 

t h i s s e c t i o n . ) 

•' 6 .245 F l o a t l a n d i n g c o n d i t i o n s . The s t r u c t u r e o f a r o t o r c r a f t 

equipped w i t h f l o a t s s h a l l be des igned i n compliance w i t h t h e l o a d i n g 

c o n d i t i o n s s e t f o r t h i n p a r a g r a p h s ( a ) and ( b ) . • 

( a ) Up l o a d " • c e r . d i t i c r s . 

( 1 ) :>ith t h e r o t o r c r a f t assumed i n t h e s t a t i c l e v e l 

a t t i t a d e a l o a d shi-11 be a p p l i e d so t h a t ' the r e s u l t a n t water r e a c t i o n 

p a s s e s v e r t i c a l l y through t h e c e n t e r o f g r a v i t y of t h e r o t o r c r a f t . The 

l i m i t load - f a c t o r ' s h a l l be determined- i n a c c o r d a n c e w i t h I 6,230' ( d ) . 
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(2) The v e r t i c a l l o a d p r e s c r i b e d i n subparagraph (1) c f 

t h i s p a r a g r a p h s h a l l be a p p l i e d t o g e t h e r w i t h a n a f t component e q u a l to 

0.25 the v e r t i c a l component. 

( b ) S i d e l o a d c o n d i t i o n . - T h e ' - ' v e r t i c a l l o a d , p r e s c r i b e d i n s u b ­

p a r a g r a p h ( a ) (1) o f t h i s s e c t i o n , d i v i d e d e q u a l l y between t h e f l o a t s , 

s h a l l be a p p l i e d t o g e t h e r w i t h a s i d e component 'equal ' to 0,25 t h e t o t a l 

v e r t i c a l l o a d . The t o t a l s i d e component s h a l l be a p p l i e d to one f l o a t 

o n l y . ' . 

MAIN COMPONENT REQUIREIENTS 

6.250 Main r o t o r s t r u c t u r e . The r e q u i r e m e n t s of paragraphs ' , (-a) 

through ( f ) s h a l l a p p l y to the main r o t o r a s s e m b l i e s i n c l u d i n g hubs and 

b l a d e s . . . ' • / • ' 

( a ) The hubs , b l a d e s , b l a d e a t t a c h m e n t s , and b l a d e c o n t r o l s 

which a r e s u b j e c t to a l t e r n a t i n g s t r e s s e s s h a l l be d e s i g n e d 1 t p w i t h s t a n d 

r e p e a t e d l o a d i n g c o n d i t i o n s . The s t r e s s e s of c r i t i c a l p a r t s s h a l l be 

determined i n f l i g h t i n a l l a t t i t u d e s a p p r o p r i a t e t o the t y p e r o t o r c r a f t 

throughout t h e ranges o f l i m i t a t i o n s p r e s c r i b e d i n § 6.204. The s e r v i c e 

l i f e of such p a r t s s h a l l "be" determined by f a t i g u e t e s t s o r . b y o t h d r methods 

found a c c e p t a b l e by the A d m i n i s t r a t o r . 

(bj The main r e t o r s t r u c t u r e s h a l l be d e s i g n e d t c w i t h s t a n d t h e 

c r i t i c a l f l i g h t l o a d s p r e s c r i b e d i n §§ :6.210 through 6.213. 

( c ) The main r o t o r s t r u c t u r e s h a l l be' designed to w i t h s t a n d t h e 

l i m i t l o a d s p r e s c r i b e d i n §§ 6,210-through 6,213 under, c o n d i t i o n s o f a u t o -

r o t a t i o n n e c e s s a r y f o r normal o p e r a t i c n , 'The r o t o r rpm used s h a l l be such 

a s to i n c l u d e t h e e f f e c t s o f - a l t i t u d e . 

( d ) The r o t o r b l a d e s , 'Hubs, and f l a p p i n g - h i n g e s s h a l l , be d e s i g n e d 

t c w i t h s t a n d a l o a d i n g condit ion 1 - s i m u l a t i n g the . f o r c e o f - t h e b lade impact 

a g a i n s t i t s stop d u r i n g o p e r a t i o n on the ground . ' , > . 



( e ) The r o t o r assembly" s h a l l be" designee] to w i t h s t a n d l o a d i n g s 

s i m u l a t i n g o t h e r c r i t i c a l c o n d i t i o n s which might be encountered i n normal 

o p e r a t i o n . 

( f ) The r o t o r assembly s h a l l ' b e des igned t c w i t h s t a n d , a t a l l 

r o t a t i o n a l speeds i n c l u d i n g a e r o , t h e "maximum torque l i k e l y to be t r a n s ­

m i t t e d t h e r e t o i n both d i r e c t i o n s . I f a torque l i m i t i n g d e v i c e i s p r o v i d e d 

i n th« t r a n s m i s s i o n s y s t e m ' t h e des ign l i m i t torque need not be g r e a t e r t h a n 

t h e torque d e f i n e d by t h e l i m i t i n g d e v i c e , except t h a t i n no c a s e s h a l l t h e 

d e s i g n l i m i t torque be l e s s t h a n the l i m i t torque s p e c i f i e d i n I 6.251 (c )» 

The d e s i g n tcrau.e s h a l l be d i s t r i b u t e d t o t h e r o t o r b l a d e s i n a r a t i o n a l 

manner. 

.6.251 F u s e l a g e , l a n d i n g g e a r P and r o t o r pylon s t r u c t u r e . The r e ­

q u i r e m e n t s : f p a r a g r a p h s ( a ) through ( c ) s h a l l a p p l y to the f u s e l a g e , l a n d ­

i n g g e a r , and r o t o r p y l ~ n s t r u c t u r e , 

( a ) Tne s t r u c t u r e s h a l l be d e s i g n e d to w i t h s t a n d the c r i t i c a l 

l o a d s p r e s c r i b e d i n §§ 6o210 through 6.213, I t s h a l l be p e r m i s s i b l e to 

r e p r e s e n t the r e s u l t a n t r o t o r f o r c e a s a s i n g l e f o r c e a p p l i e d a t t h e hub 

attachment p o i n t . The b a l a n c i n g and i n e r t i a l o a d s o c c u r r i n g under the 

a c c e l e r a t e d f l i g h t c : n d i t i ; n s a s w e l l ' a s t h e t h r u s t from a u x i l i a r y r o t o r s 

s h a l l be c o n s i d e r e d . 

( b ) The s t r u c t u r e s h a l l be d e s i g n e d to w i t h s t a n d t h e a p p l i c a b l e 

ground l o a d s p r e s c r i b e d i n §§ 6.230 through 6.245. 

( c ) Tho engine n r u n t and a d j a c e n t f u s e l a g e s t r u c t u r e s h a l l be 

des igned to w i t h s t a n d l o a d s o c c u r r i n g I n the r o t o r c r a f t under t h e a c c e l e r ­

a t e d f l i g h t a n i l a n d i n g c o n d i t i o n s , i n c l u d i n g t h e e f f e c t s o f engine torque 

l o a d s . I n the c a s e of engines h a v i n g 5 u r more c y l i n d e r s , t h e l i m i t toroue 

s h a l l be o b t a i n e d by m u l t i p l y i n g t h e mean torque by a f a c t o r of 1.5. F o r 



A,3, and 2-cylinder engines the factors s h a l l be 2,3, and 4, respectively. 

(d) The structure shall' be' designed to"withstand the loads 

prescribed i n § 6,250 (d) and ( f ) , 

EMERGENCY LANDING CONDITIONS 

6„260 General,, The recuirements of paragraphs (a) through (c) deal 

with emergency conditions of landing on land or water i n which the safety 

of the occupants s h a l l be considered, although i t i s accepted that parts 

of the rotorcraft may be damaged, 

(a) The structure s h a l l be designed to give every reasonable 

probability that a l l of the occupants, i f they make propercuse of the 

seats, b e l t s , and other provisions made i n the design (see § 60355)> w i l l 

escape serious' injury i n the event of a minor crash landing (with wheels 

up i f the rotorcraft i s equipped with retractable landing gear) I n which 

the occupants experience the following ultimate i n e r t i a forces r e l a t i v e to 

the surrounding structure, 

(1) Upward 1.5g (Downward' 4 t 0g) 

(2) Forward 4,0g 

(3) Sideward 2 e0g 

(b) ' The use of a'lesser value of the downward i n e r t i a force spec­

i f i e d i n paragraph (a) of 'this section s h a l l be acceptable i f i t I s shown 

that the rot o r c r a f t structure can absorb the landing loads corresponding 

with the design maximum weight and an ultimate descent velocity of 5 fps 

without exceeding the value chosen. 

(c) The i n e r t i a forces specified i n paragraph (a) of t h i s s e c ­

tion s h a l l be applied to a l l items of mass which would be apt to i n j u r e the 

passengers or crew i f such items became loose- i n the event of a minor crash 

landing, and the supporting structure s h a l l be designed to restrain" these 

items* 
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SUBPART D - DESIGN AMD CONSTRUCTION 

GENERAL ; • . . • 

6 o300 S c o p e . The r o t o r c r a f t s h a l l not i n c o r p o r a t e d e s i g n f e a t u r e s 

o r d e t a i l s which e x p e r i e n c e h a s shown to be hazardous o r u n r e l i a b l e , . The 

s u i t a b i l i t y o f a l l q u e s t i o n a b l e d e s i g n d e t a i l s or p a r t s s h a l l be e s t a b ­

l i s h e d by t e s t s . 

6 f l 3 Q l i l a t e r i a l s e The s u i t a b i l i t y and d u r a b i l i t y o f a l l m a t e r i a l s 

used i n t h e r o t o r c r a f t s t r u c t u r e s h a l l be e s t a b l i s h e d on t h e b a s i s o f e x ­

p e r i e n c e o r t e s t s * A l l p i a t e r i a i s used i n t h e r o t o r c r a f t s t r u c t u r e s h a l l 

conform t o approved s p e c i f i c a t i o n s which w i l l i n s u r e t h e i r h a v i n g the 

s t r e n g t h and o t h e r p r o p e r t i e s assumed i n the d e s i g n d a t a , 

6 0 3 C 2 F a b r i c a t i o n methods. The methods o f f a b r i c a t i o n employed i n 

c o n s t r u c t i n g the r o t o r c r a f t s t r u c t u r e s h a l l be such a s to produce a c o n ­

s i s t e n t l y sound s t r u c t u r e , ~<ihen a f a b r i c a t i o n p r o c e s s such a s g l u i n g , spot 

w e l d i n g , o r heat t r e a t i n g r e o u i r e s c l o s e c o n t r o l t o a t t a i n t h i s o b j e c t i v e , 

t h e p r o c e s s s h a l l be performed i n a c c o r d a n c e wi th an approved p r o c e s s s p e c ­

i f i c a t i o n . 

6 .303 Standard f a s t e n i n g s . A l l h o l t s , p i n s , s c r e w s , and r i v e t s used 

i n t h e s t r u c t u r e s h a l l be o f an approved t y p e . The use o f an approved 

l o c k i n g d e v i c e o r method i s r e q u i r e d f o r a l l such b o l t s , p i n s , and s c r e w s . 

S e l f — l o c k i n g n u t s s h a l l not be used on b o l t s w h i c h a r e s u b j e c t t o r o t a t i o n 

i n o p e r a t i o n . 

6 .304 P r o t e c t i o n . 

( a ) . A l l members o f t h e s t r u c t u r e s h a l l be - s u i t a b l y p r o t e c t e d • 

a g a i n s t d e t e r i o r a t i o n or l o s s o f s t r e n g t h i n s e r v i c e due to w e a t h e r i n g , 

c o r r o s i o n , a b r a s i o n , o r o t h e r c a u s e s . . . . 



(b ) F r o / v i s i o n f o r v e n t i l a t i o n and drainage" o f a l l p a r t s o f t h e 

s t r u c t u r e s h a l l be made where n e c e s s a r y for. p r o t e c t i o n . . 

( c ) I n r o t o r c r a f t equipped w i t h f l o a t s , s p e c i a l p r e c a u t i o n s 

s h a l l be t a k e n a g a i n s t . c o r r o s i o n from s.'\H w a t e r , p a r t i c u l a r l y , where p a r t s " • 

made from t d i f f e r e n t m e t a l s a r e i n c l o s e p r o x i m i t y . . . . 

6.305 I n s p e c t i o n p r o v i s i o n s . Means s h a l l b e . p r o v i d e d to. p e r m i t the 

c l o s e e x a m i n a t i o n of t h o s e p a r t s o f the r o t o r c r a f t which r e q u i r e p e r i o d i c 

i n s p e c t i o n , adjustment f o r p r o p e r a l i g n m e n t . a n d f u n c t i o n i n g , and l u b r i ­

c a t i o n of . m o v i n g , p a r t s * 

63306 M a t e r i a l s t r e n g t h p r o p e r t i e s and d e s i g n v a l u e s . 

( a ) M a t e r i a l s t r e n g t h p r o p e r t i e s s h a l l be based on a s u f f i c i e n t 

number of t e s t s o f m a t e r i a l conforming to s p e c i f i c a t i o n s to e s t a b l i s h d e -

s i g n v a l u e s on a s t a t i s t i c a l b a s i s . • ' 

(b ) The d e s i g n v a l u e s s h a l l be so chosen t h a t ' t h e p r o b a b i l i t y 

o f any s t r u c t u r e b e i n g u n d e r s t r e n g t h because of m a t e r i a l v a r i a t i o n s i s . 

extremely remote , . , . • 

( c ) , A!KJ-5a and A5JC-13. v a l u e s . s h a l l be used u n l e s s shown to be 
5/ 

i n a p p l i c a b l e i n a p a r t i c u l a r c a s e . 

(d) The s t r u c t u r e s h a l l be d e s i g n e d i n so f a r a s p r a c t i c a b l e to 

a v o i d p o i n t s o f s t r e s s c o n c e n t r a t i o n where v a r i a b l e s t r e s s e s above the f a r 

t i g u e l i m i t a r e l i k e l y to occur i n n o r m a l ; s e r v i c e . 
.6.307 S p e c i a l f a c t o r s . -

G e n e r a l , 

( a ) /Where t h e r e i s u n c e r t a i n t y c o n c e r n i n g the a c t u a l s t r e n g t h 

o f a p a r t i c u l a r p a r t o f t h e s t r u e t u r e > o r - w h e r e the Strength i s l i k e l y to 

.5/ A3\rC-5a, " S t r e n g t h of Metal A i r c r a f t Elements,« and ANC-18, " D e s i g n 
o f '/food A i r c r a f t S t r u c t u r e s , " a r e p u b l i s h e d by t h e.Army - N a v y - C i v i l Committee 
on A i r c r a f t D e s i g n C r i t e r i a and 'may be o b t a i n e d from the S u p e r i n t e n d e n t o f 
Documents, Government P r i n t i n g O f f i c e , j / a s h i n g t o n -25, D. C , 
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d e t e r i o r a t e i n s e r v i c e p r i o r t o normal' r e p l a c e m e n t o f t h e p a r t , or where 

the s t r e n g t h i s s u b j e c t t o a p p r e c i a b l e v a r i a b i l i t y due to u n c e r t a i n t i e s 

i n m a n u f a c t u r i n g p r o c e s s e s and i n s p e c t i o n methods, the f a c t o r of s a f e t y 

p r e s c r i b e d i n I 6 .200 ( b ) s h a l l " b e ' m u l t i p l i e d by a s p e c i a l f a c t o r o f a 

v a l u e such a s t o make t h e : p r o b a b i l i t y o f t h e p a r t b e i n g u n d e r s t r e n g t h from 

t h e s e c a u s e s e x t r e m e l y remote. The s p e c i a l f a c t o r s s e t f o r t h i n paragraphs 

(fc) through (d ) s h a l l be used f o r t h i s purpose, , , 

( b ) C a s t i n g f a c t o r s . 

(1) "..'here o n l y v i s u a l i n s p e c t i o n of a c a s t i n g i s to be 

employed, t h e c a s t i n g f a c t o r s h a l l be 2 . 0 , except t h a t i t need n o t exceed 

1.25 w i t h r e s p e c t t c t e a r i n g s t r e s s e s , 

(2) I t s h a l l be a c c e p t a b l e to reduce t h e f a c t o r of 2 ,0 

s p e c i f i e d i n subparagraph (1) o f t h i s paragraph t o a v a l u e o f 1,25 i f such 

a r e d u c t i o n i s s u b s t a n t i a t e d by t e s t i n g a t l e a s t t h r e e sample c a s t i n g s and 

i f the s--jnple c a s t i n g s a s w e l l a s a l l p r o d u c t i o n c a s t i n g s a r e v i s u a l l y and 

r a d i o g r a p h i c a l l y i n s p e c t e d i n accordance w i t h an approved i n s p e c t i o n s p e c ­

i f i c a t i o n . D u r i n g t h e s e t e s t s the samples s h a l l w i t h s t a n d t h e u l t i m a t e 

l o a d m u l t i p l i e d by the f a c t o r of 1.25 and i n a d d i t i o n s h a l l comply wi th the 

c o r r e s p o n d i n g l i m i t l o a d m u l t i p l i e d by a f a c t o r c f 1.15* 

( 3 ) C a s t i n g f a c t o r s o t h e r t h a n t h e s e c o n t a i n e d i n s u b p a r a ­

graphs (1) and ( 2 ) of t h i s paragraph s h a l l be a c c e p t a b l e I f t h e y a r e found 

to be a p p r o p r i a t e l y r e l a t e d to t e s t s ano1 to i n s p e c t i o n p r o c e d u r e s , 

(4) c a s t i n g f a c t o r need not ba 'employed v ; i t h r e s p e c t to 

the b e a r i n g s u r f a c e of a p a r t i f the b e a r i n g f a c t o r used ( s e e paragraph ( c ) 

c f t h i s s e c t i o n ) i s c f g r e a t e r magnitude t h a n the c a s t i n g f a c t c r . 

( c ) B e a r i n g f a c t o r s . -

(1) B e a r i n g f a c t o r s s h a l l be used of s u f f i c i e n t magnitude 
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t o p r o v i d e f o r t h e e f f e c t s o f normal r e l a t i v e motion, between p a r t s ,and i n 

j o i n t s w i t h c l e a r a n c e ( f r e e f i t ) w h i c h a r e s u b j e c t tc, pounding or v i b r a t i o n . 

(2) A b e a r i n g f a c t o r need not be employed o n . a p a r t i f 

another s p e c i a l f a c t o r p r e s c r i b e d i n t h i s s e c t i o n i s o f g r e a t e r , magnitude' 

' than the b e a r i n g f a c t o r , -; v..-

' " ' ' (d ) " F i t t i n g f a c t o r s , ... 

( 1 ) A f i t t i n g f a c t o r o f a t l e a s t 1 ,15. s h a l l . be. used on- a l l 

f i t t i n g s t h e s t r e n g t h c f which i s n e t proven by l i m i t and u l t i m a t e l o a d 

t e s t s i n w h i c h t h e a c t u a l s t r e s s c o n d i t i o n s a r e s i m u l a t e d i n the f i t t i n g 

and t h e s u r r o u n d i n g s t r u c t u r e . T h i s f a c t o r s h a l l a p p l y to a l l p o r t i o n s of• 

t h e f i t t i n g , t h e means of a t tachment , and t h e b e a r i n g on t h e members . jo ined , -

( 2 ) I n t h o c a s e o f i n t e g r a l f i t t i n g s t h e p a r t s h a l l be 

t r e a t e d as a f i t t i n g up t o t h e p o i n t where t h e s e c t i o n p r o p e r t i e s , become 

" t y p i c a l o f t h e member, . .. •: • : ' ' : 

( 3 ) The f i t t i n g f a c t o r need not be employed w h e r e ' a t y p e 

o f ' j o i n t made i n accordance w i t h approved p r a c t i c e s i s based on comprehen­

s i v e t e s t " d a t a , e , g , c o n t i n u o u s j o i n t s i n m e t a l p l a t i n g , welded - j o i n t s , 

and s c a r f j o i n t s i n wood, <... • "• 

( 4 ) A f i t t i n g f a c t o r need not be employed w i t h . r e s p e c t - . t o • 

the b e a r i n g ' s u r f a c e ••£ a p a r t i f t h e b e a r i n g f a c t o r used , ( s e e p a r a g r a p h ; ' ( c ) 

c f t h i s s e c t i o n ) i s o f g r e a t e r magnitude than the. f i t t i n g f a c t o r , •' 

mm R O T O R • . . , . • "• " 

6 f f 310 Main r o t o r b l a d e s - p r e s s u r e v e n t i n g and d r a i n a g e . . I n t e r n a l 

p r e s s u r e v e n t i n g o f the main r c t c r b lades , s h a l l . b e p r o v i d e d . D r a i n h o l e s ' 

s h a l l be p r o v i d e d a n d , i n a d d i t i o n , t h e > b l a d e s s h a l l be des igned to. p r e ­

c l u d e the p o s s i b i l i t y o f water becoming t r a p p e d . i n a n y s e c t i o n .of t h e b l a d e - / 
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6 ,311 S t e p s , The r c t o r b l a d e s s h a l l be p r o v i d e d w i t h s t o p s , 4 s 

r e q u i r e d f o r the p a r t i c u l a r d e s i g n , to l i m i t t h e t r a v e l ,of t h e b l a d e s about 

t h e i r v a r i o u s h i n g e s . P r o v i s i o n s h a l l be made t c keep the b l a d e s from 

h i t t i n g t h e droop s t o p s except d u r i n g t h e s t a r t i n g and stopping of t h e r o t o r 

6,.312 R c t o r and b l a d e b a l a n c e . R o t o r s and b l a d e s s h a l l be mass b a l ­

anced to t h e degroe n e c e s s a r y t o p r e v e n t e x c e s s i v e v i b r a t i o n s and to s a f e ­

guard a g a i n s t f l u t t e r a t a l l speeds up t o tho maximum forward speed, 

CONTROL S Y S T M S 

6.320 G e n e r a l . A l l c o n t r o l s and c o n t r o l systems s h a l l operate w i t h 

e a s e , smoothness, ~nd p e s i t i v e n e s s a p p r o p r i a t e to t h e i r f u n c t i o n . (See 

a l s o ! § 6 .350 and 6 * 3 5 3 0 

6*321 C o n t r o l system s t o p s . 

( a ) a l l c o n t r o l systems s h a l l be p r o v i d e d w i t h s t o p s w h i c h p o s ­

i t i v e l y l i m i t t h e range o f motion o f t h e p i l o t ' s c o n t r o l s , , 

(b ) C o n t r o l system s t o p s s h a l l be so l o c a t e d i n t h e system t h a t 

wear , s l a c k n e s s , o r take—up adjustments w i l l not a p p r e c i a b l y a f f e c t t h e 

range o f t r a v e l . 

( c ) C o n t r o l sys tem s t o p s s h a l l be capable of w i t h s t a n d i n g t h e 

l o a d s c o r r e s p o n d i n g v d t h t h e d e s i g n c o n d i t i o n s f o r the c o n t r o l s y s t e m , 

6 .322 C o n t r o l system l o c k s . I f a d e v i c e i s p r o v i d e d f o r l o c k i n g t h e 

c o n t r o l system w h i l e t h e r o t o r c r a f t i s on the ground o r w a t e r , t h e p r o v i ­

s i o n s o f paragraphs ( a ) and (b) s h a l l a p p l y , 

( a ) A means s h a l l be p r o v i d e d t o . g i v e u n m i s t a k a b l e warning to 

t h e p i l o t ?fcen t h e l o c k i n g d e v i c e i s engaged. 

(b ) Means s h a l l be p r o v i d e d t o p r e c l u d e t h e p o s s i b i l i t y of t h e 

l o c k becoming engaged d u r i n g f l i g h t . 
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6,323, S t a t i c t e s t s . Tests shall , be conducted on control systems to 

show, compliance with,limit load r^e.qj^r.e^^ 

v i s i o n s of paragraphs (a), through,, ( c ) ^ * ... , n. . .....- ,..;. .. • .; ... ..." 

(a) The direction of, the..t©ft. :J,oads ..shall be such ;.as to produce'; 

the most severe loading i n the control system* .' , , • 

(b) . .The t e s t s s h a l l include a l l v f i t t i n g s , j pulleys,..'and'bracxets 

used i n attaching the .control,, system to. the main stru.ctur.e. . , j . :'i 

(o) Analyses or individual load t e s t s s h a l l he conducted to 

demonstrate compliance with the special factor requirements: for control 

system j o i n t s subjected .to .angular motion, • (See §§ 6»307 ;and 6*325.) • 

6..324 Operation t e s t s , *n operation t e s t s h a l l be 'conducted for*each 

control system by operating the controls from the pilot•compartment with''."' 

the; entire system loaded to correspond rdth loads, specified fOr* 'the control 

system. I n t h i s test'there s h a l l be no jamming, excessive frictionV- or ••: :.. 

excessive deflection* 

•'. 6.325. Gontro 1 sy st em • de t a i l s. A l l d e t a i l s c f control" systems s h a l l . 

be;designed and i n s t a l l e d to prevent jamming, chafing,'. and interferenc^,;,;^.. 



6.327 A u t o r o t a t i o n c o n t r o l mechanism* The main r o t o r b l a d e p i t c h 

c o n t r o l mechanism s h a l l be a r r a n g e d t o p e r m i t r a p i d e n t r y i n t o auto— 

. r o t a t i v e f l i g h t i n t h e e v e n t o f power f a i l u r e . 

• IfiKaENG GEAR 

6.335 Wheels*. L a n d i n g g e a r w h e e l s s h a l l be o f an approved t y p e and 

s h a l l have l i m i t l o a d r a t i n g s ecotal t o o r g r e a t e r t h a n t h e l i m i t l o a d s 

determined i n accordance m t h §§ 6.230 through 6„237. 

6.336 E r a k e s . b r a k i n g d e v i c e s h a l l be i n s t a l l e d , c o n t r o l l a b l e by 

t h e p i l o t and u s a b l e d u r i n g p o w e r - c f f l a n d i n g s , w h i c h i s adequate to i n s u r e : 

( a ) C o u n t e r a c t i o n o f any normal unbalanced torque when s t a r t i n g 

o r s t o p p i n g the r o t c r , 

(b ) H o l d i n g t h e r o t o r c r a f t parked on a 10° s l o p e on a d r y , smooth 

pavement, 

6?j3_37 T i r e s . l a d i n g wheel t i r e s s h a l l be o f a n approved t y p e . The 

maximum s t a t i c l o a d r a t i n g of the t i r e s h a l l not be l e s s t h a n t h e s t a t i c 

ground r e a c t i o n o b t a i n e d a t the- w h e e l , assuming the maximum d e s i g n weight 

c o n c e n t r a t e d a t the most u n f a v o r a b l e c e n t e r o f g r a v i t y p o s i t i o n . 

6ft3_38 S k i s . S k i s s h a l l be o f a n approved t y p e . The approved r a t i n g 

o f t h e s k i s s h a l l n e t be l e s s t h a n t h e maximum w e i g h t c f t h e r o t o r c r a f t on 

w h i c h t h e y a r e i n s t a l l e d * 

6.339 S k i i n s t a l l a t i o n . 

( a ) When u s e d , a s k i i n s t a l l a t i o n s h a l l " i n c l u d e a tr imming gear 

and a r e s t r a i n i n g g e a r . 

( b ) The t r i r a v i n g g e a r s h a l l be d e s i g n e d t o m a i n t a i n "the s k i i n 

a n a p p r o p r i a t e p o s i t i o n d u r i n g f l i g h t . I t s h i l l have s u f f i c i e n t s t r e n g t h 

t o w i t h s t a n d t h e maximum aerodynamic and i n e r t i a l e a d s t o which i^he s k i i s 

s u b j e c t e d * . 



( c ) T h e r e s t r a i n i n g g e a r a n d t h e s t r u c t u r e t o w h i c h i t i s 

a t t a c h e d s h a l l b e d e s i g n e d t c w i t h s t a n d a v e r t i c a l l o a d e q u a l t o 0 . 3 t i m e s 

t h e s t a t i c v e r t i c a l l o a d o n t h e s k i , - a p p l i e d f i r s t a t t h e f o r w a r d e n d o f 

t h e f l a t p o r t i o n o f t h e s k i a n d s e c o n d l y a t t h e a f t - e n d o f t h e f l a t p o r t i o n . 

T h e r e s t r a i n i n g g e a r s h a l l l i m i t - t h e a n g u l a r t r a v e l ' o f t h e s k i , w i t h t h e 

s h o c k a b s o r b e r b o t h i n t h e e x t e n d e d a n d t h e f u l l y c o m p r e s s e d p o s i t i o n s , t o 

s u c h v a l u e s a s w i l l accommodate t h e p o s i t i o n a s s u m e d b y t h e s k i i n t h e c o n ­

d i t i o n s s e t f o r t h i n s u b p a r a g r a p h s . (1) a n d ( 2 ) . 

(1) J a l ien t h e r c t o r c r a f t e n c o u n t e r s a n u p h i l l s l o p e o f 

7*5° m a x . i n a l e v e l a t t i t u d e , . 

(2) \3ien t h e r o t o r c r a f t . e n c o u n t e r s , a d o w n h i l l s l o p e o f 

7.5° m a x . i n a t a i l - d o w n . p o s i t i o n . 

FLOATS . 

6.340 B u o y a n c y ( m a i n f l o a t s ) . . . ' 

( a ) M a i n f l o a t s s h a l l h a v e a b u o y a n c y i n e x c e s s ' o f t h a t r e ­

q u i r e d t o ' s u p p o r t t h e m a x i m u m w e i g h t o f . t h e r b t o r c r a f t i n f r e s h w a t e r a s 

f o l l o w s : 

( 1 ) 50 p e r c e n t i n t h e c a s e ' - o f s i n g l e f l o a t s , 

(2) 60 p e r c e n t . i n t h e c a s e o f d o u b l e f l o a t s . 

( b ) M a i n f l o a t s f o r u s e - o n r o t o r c r a f t ' o f - 2 , 5 0 0 l b s o r m o r e 

m a x i m u m w e i g h t s h a l l c o n t a i n a t l e a s t 5 w a t e r t i g h t c o m p a r t m e n t s o f a p ­

p r o x i m a t e l y e q u a l v o l u m e . M a i n f l o a t s f o r Use o n r o t o r c r a f t o f l e s s t h a n ' 

2,5C0 l b s m a x i m u m w e i g h t s h a l l c o n t a i n a t l e a s t f o u r s u c h c o m p a r t m e n t s . 

6'4 341' F l o a t s t r e n g t h . F l o a t s s h a l l b e d e s i g n e d f o r t h e c o n d i t i o n s 

s e t f o r t h i n p a r a g r a p h s ( a ) . a n d ( b ) , 

C&) B a g ^ D e - f l o a t s . B a g t y p e , f l o a t s s h a l l " w i t h s t a n d t h e 
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maximum p r e s s u r e d i f f e r e n t i a l w h i c h might be developed a t the.maximum 

a l t i t u d e f c r ??hieh t h e r o t o r c r a f t i s d e s i g n e d . . I n a d d i t i o n , t h e f l o a t 

s h a l l w i t h s t a n d t h e maximum expected v e r t i c a l l o a d d i s t r i b u t e d a long t h e 

l e n g t h c f t h e beg e v e r t h r e e - q u a r t e r s o f t h e p r o j e c t e d bag a r e a , 

(b ) R i g i d f l o a t s . R i g i d type f l o a t s s h a l l w i t h s t a n d t h e m a x i ­

mum expected v e r t i c a l , h o r i z o n t a l , and s i d e l e a d s , * n a p p r o p r i a t e l o a d 

d i s t r i b u t i o n under c r i t i c a l c o n d i t i o n s s h a l l be u s e d , 

P S E S C K J S L A K D C-iRC-0 ACCOMODATIONS. 

6.350 F i l e t compartment — g e n e r a l . 

( a ) The arrangement c f t h e p i l o t compartment 2nd i t s a p p u r t e ­

nances s h a l l p r o v i d e s a f e t y and a s s u r a n c e t h a t the p i l o t w i l l be a b l e to 

perform a l l c f h i s d u t i e s and operate t h e c o n t r o l s i n the. c o r r e c t manner 

w i t h o u t unreasonable c o n c e n t r a t i o n and f a t i g u e , 

(b ) When p r o v i s i o n i s m a d e . f c r a second p i l o t , t h e r o t o r c r a f t 

s h a l l be c o n t r o l l a b l e "with e q u a l s a f e t y from b o t h s e a t s . 

( c ) The p i l o t compartment s h a l l be c o n s t r u c t e d to p r e v e n t l e a k ­

age l i v e l y t o be d i s t r a c t i n g to t h e crew or h a r m f u l t o t h e s t r u c t u r e when 

f l y i n g i n r a i n o r snow. 

( d ) ? i b r a t i : n and n o i s e c h a r a c t e r i s t i c s ^ f c o c k p i t appurtenances 

s h a l l not i n t e r f e r e o?ith t h e s a f e o p e r a t i o n - f t h e r o t o r c r a f t . 

6JL35_1 P i l o t compartrisnt v i s l - n . The p i l o t compartment s h a l l be 

a r r a n g e d t c a f f o r d t h e p i l o t a s u f f i c i e n t l y e x t e n s i v e , c l e a r , and u n d i s -

t c r t e d v i e w f o r the ' s a f e o p e r a t i o n of the r o t o r c r a f t . D u r i n g f l i g h t i n a 

moderate r a i n c o n d i t i o n t h e p i l o t s h a l l have an adequate v iew o f t h e f l i g h t 

p a t h i n normal f l i g h t and l a n f i n g , and have s u f f i c i e n t p r o t e c t i o n from t h e 

elements so t h a t h i s v i s i o n i s not unduly i m p a i r e d . The p i l o t compartment 

s h a l l be f r e e o f g l a r e and r e f l e c t i o n s w h i c h would i n t e r f e r e w i t h t h e 
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p i l o t ' s v i s i o n * F o r r o t o r c r a f t i n t e n d e d f o r n i g h t o p e r a t i o n , t h e demon­

s t r a t i o n of t h e s e q u a l i t i e s s h a l l i n c l u d e n i g h t f l i g h t t e s t s . , r . 

.6.352 P i l o t w i n d s h i e l d and .windows. A l l g l a s s p a n e s . s h a l l b e . o f a 

n o n s p l i n t e r i n g s a f e t y t y p e . ^ . . ,f . 

' - 6*353-. C o n t r o l s . 

• r ( a ) A l l c o c k p i t c o n t r o l s s h a l l be l o c a t e d t o p r o v i d e convenience 

i n o p e r a t i o n and i n a manner t e n d i n g to p r e v e n t c o n f u s i o n and i n a d v e r t e n t 

o p e r a t i o n , . (See a l s o § 6 . 7 3 7 . ) 

( b ) .The c o n t r o l s s h a l l be so l o c a t e d and a r r a n g e d w i t h r e s p e c t 

t o t h e p i l o t s ' s e a t s t h a t t h e r e e x i s t s f u l l and u n r e s t r i c t e d movement o f 

e a c h c o n t r o l w i t h o u t i n t e r f e r e n c e from e i t h e r the c o c k p i t s t r u c t u r e or t h e 

p i l o t s ' - c l o t h i n g - w h e n s e a t e d , . T h i s s h a l l be demonstrate ; ! f o r . i n d i v i d u a l s 

r a n g i n g f r o m ' 5 * 2 " t o . 6 ' 0 " i n , . h e i g h t . 

6.i35A D o o r s . C l o s e d c a b i n s s h a l l be p r o v i d e d w i t h a t l e a s t one 

adequate .and e a s i l y a c c e s s i b l e e x t e r n a l door. - No p a s s e n g e r door s h a l l be 

so l o c a t e d w i t h r e s p e c t to t h e r o t o r d i s c s a s t o endanger p e r s o n s u s i n g 

t h e d o e r . . 

6 .355 S e a t s , and b e r t h s . • On r o t o r c r a f t manufactured on .-or a f t e r , t h e 

e f f e c t i v e d a t e . o f t h i s p a r t a l l s e a t s and b e r t h s , i n c l u d i n g t h e i r . s u p p o r t ­

i n g s t r u c t u r e s h a l l be d e s i g n e d ; f o r t h e l o a d s r e s u l t i n g from a l l ' S p e c i f i e d 

f l i g h t a n d l a n d i n g c o n d i t i o n s , i n c l u d i n g t h e emergency l a n d i n g c o n d i t i o n s 

o f •1:6,260.: . R e a c t i o n s , from s a f e t y b e l t s a n d - h a r n e s s e s s h a l l be t a k e n i n t o 

a c c o u n t . . -. 

6 .356 Cargo and baggage compartments, (See a l s o § 6 , 3 8 2 . ) , 

(a) . . : 'Each- cargo and -baggage compartment s h a l l be d e s i g n e d f o r t h e 

p l a c a r d e d maximum w e i g h t o f c o n t e n t s . a n d t h e c r i t i c a l l o a d d i s t r i b u t i o n s a t 
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t h e a p p r o p r i a t e maximum l o a d f a c t o r s c o r r e s p o n d i n g w i t h a l l s p e c i f i e d 

f l i g h t and ground l o a d c o n d i t i o n s , e x c l u d i n g t h e emergency l a n d i n g c o n ­

d i t i o n s o f § 6 , 2 6 0 . • 

( b ) P r o v i s i o n s s h a l l be made t o p r e v e n t t h e c o n t e n t s I n t h e com­

partments from becoming a h a z a r d by s h i f t i n g under t h e l o a d s s p e c i f i e d i n 

p a r a g r a p h ( a ) o f t h i s ' s e c t i o n * 

( c ) P r o v i s i o n s s h a l l be made to p r o t e c t the p a s s e n g e r s and crew 

from i n j u r y by the c o n t e n t s o f any compartment when the u l t i m a t e i n e r t i a 

f o r c e a c t i n g forward i s 4 g , 

6.357 Emergency e x i t s . 

( a ) C l o s e d c a b i n s on r o t o r c r a f t c a r r y i n g more t h a n 5 p e r s o n s 

s h a l l be provided w i t h an emergency e x i t , AT. a d d i t i o n a l e x i t or e x i t s 

s h a l l be provided where the t o t a l s e a t i n g c a p a c i t y i s more t h a n 1 5 , E m e r ­

gency e x i t s s h a l l comply w i t h t h e p r o v i s i o n s o f subparagraphs ( 1 ) through 

( 6 ) . (See a l s o § 6.738 ( c ) . ) 

( 1 ) AP. emergency e x i t s h a l l c o n s i s t o f a movable window 

o r p a n e l or o f an a d d i t i o n a l e x t e r n a l door which p r o v i d e s a c l e a r and 

u n o b s t r u c t e d o p e n i n g , t h e minimum dimensions of which s h a l l be such t h a t a 

19 i n . by 26 i n . e l l i p s e may be complete ly i n s c r i b e d t h e r e i n . 

( 2 ) AH e x i t s h a l l be r e a d i l y a c c e s s i b l e , s h a l l not r e q u i r e 

e x c e p t i o n a l a g i l i t y o f a p e r s o n u s i n g i t , and s h i l l be so l o c a t e d a s t o 

f a c i l i t a t e e g r e s s w i t h o u t cro7?ding i n a l l probable a t t i t u d e s r e s u l t i n g from 

a c r a s h . 

• ( 3 ) The method o f opening a n emergency e x i t s h a l l be* 's imple 

and o b v i o u s , and t h e e x i t s h a l l be so arranged and marked a s t o be r e a d i l y 

l o c a t e d and operated even i n d a r k n e s s . 
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. * (A) ; S^sonable. proyisioii^^sh^ - i'b^jo^ L d e. .agSihst :th« i 

jamming o f e m e r g e n c y e x i t s - a s - a r e s u l t o f f u s e l a g e deformat ion . - t : • 

(5) The emergency e x i t , , .or second door , s h a l l be on t h e 

o p p o s i t e s i d e o f the c a b i n from the main .door . 

( 6 ) The p r o p e r f u n c t i o n i n g of emergency e x i t s s h a l l ' b e 

demonstrated by t e s t s » • • 

6.35,8 . . V e n t i l a t i o n . . The v e n t i l a t i n g s y s t e m ' f o r the p i l o t and '' 

passenger , compartments, s h a l l be so d e s i g n e d as t o p r e c l u d e t h e p r e s e n c e ^ o f 

e x c e s s i v e q u a n t i t i e s o f f u e l -fumes and carbon monoxide. The c o n c e n t r a t i o n 

of carbon monoxide s h a l l not exceed 1 p a r t i n 20 ,000 p a r t s o f a i r under 

c o n d i t i o n s o f f o r w a r d f l i g h t o r h o v e r i n g i n zero w i n d . F o r o t h e r c o n ­

d i t i o n s o f o p e r a t i o n , I f the- c a r b o n monoxide c o n c e n t r a t i o n exceed t h i s 

v a l u p , . s u i t a b l e o p e r a t i n g r e s t r i c t i o n s " s h a l l be p r o v i d e d , 

. .. F I R E FRKVEI'-ITION 

6_jJ380 G e n e r a l . The f i r e p r e v e n t i o n r e q u i r e m e n t s of t h i s subpart 

apply to p e r s o n n e l and cargo compartments, a d d i t i o n a l f i r e p r e v e n t i o n 

r e q u i r e m e n t s a r e p r e s c r i b e d i n S u p a r t E , Powerplant I n s t a l l a t i o n , and 

Subpart F , Equipment . 

6 .381 C a b i n i n t e r i o r s , compartments .occupied o r used by the" 

crew or p a s s e n g e r s s h a l l comply w i t h t h e p r o v i s i o n s o f p a r a g r a p h s ( a ) 

through ( c ) . 

( a ) The m a t e r i a l s i n no c a s e s h a l l be l e s s t h a n f l a s h - r e s i s t a n t . 

( b ) The w a l l and c e i l i n g l i n i n g s , t h e c o v e r i n g - o f ' a l l u p h o l s t e r ­

i n g , f l o o r s , and f u r n i s h i n g s s h a l l be f l a m e - r e s i s t a n t . 

( c ) Compartments where smoking i s to be p e r m i t t e d s h a l l be 

equipped w i t h ash t r a y s o f t h e s e l f - c o n t a i n e d type w h i c h a r e c o m p l e t e l y 

removable . A l l o t h e r ^ m p a r t m e n t s s h a l l be p l a c a r d e d a g a i n s t smoking. 
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6.-3821 Cargo and b^gj&ge'cc3EpaJtmfents. Cargo and'baggage c c a p a r t ­

ments w h i c h - a r s remote from th<e p i l o t coinpartuient s h a l l be ' -complete ly -

l i n e d svith- f i r e " . r e s i s t a n t m a t e r i a l , - e x c e p t t h a t a d d i t i o n a l l i n i n g o f f l a m e -

r e s i s t a n t m a t e r i a l Lay be eaployed^ ' ••> ' • - ' 

.-• -6.383. F e a t i n g s y s t e m s . ' • - "•' - •-

( a ) G e n e r a l . Heat ing systems i n v o l v i n g t h e passage o f c a b i n 

a i r o v e r c r i n : c l o s e pro?oimity to t h e exhaust m a n i f o l d s h a l l n e t - b e used 

u n l e s s adequate p r e c a u t i o n s ' a r e i n c o r p o r a t e d i n t h e d e s i g n t o p r e v e n t t h e 

. i n t r o d u c t i o n - c f "carb-oh. rconoxide i n t o t h e c a b i n or p i l o t compartment. 

(b ) . Heat e x c h a n g e r s . Heat exchangers s h a l l be c o n s t r u c t e d of-

s u i t a b l o m a t e r i a l s , s h a l l be c o o l e d a d e q u a t e l y under a l l c o n d i t i o n s , - and 

s h a l l be cap-able, o f easy d i s a s s a - a b l y f ; r i n s p e c t i o n * " 

( c ) Combustion h e a t e r s . G a s o l i n e - o p e r a t e d c o m b u s t i o n - h e a t e r s '•" 

s h a l l be of an a p - r o v e d t y p e and s h a l l be i n s t a l l e d so as t o comply w i t h 

t h e a p p l i c a t i e s e c t i - n s of t h e powerplant i n e t a l l a t i n - r e c u i r e m e n t s . 

c o v e r i n g f i r e h a z a r d s and p r e c a u t i o n s . A l l a p p l i c a b l e r e q u i r e m e n t s c o n - ' 

c e r n i n g f ^ e l t a n k s , l i n e s , and exhaust - s y s t e n s s h a l l b e ' c o n s i d e r e d . ' " (See ' 

§§ 6 ,422 through 6 ,428 and 6.463.) • - "-

6.384 F i r e p r : t e c t j n of f l i g h t c o n t r o l s . «11 p r i m a r y f l i g h t ••con­

t r o l s p a s s i n g through t h e engine c :mpartn\er„t s h a l l be c o n s t r u c t e d of f i r e - -

p r o c f m a t e r i a l _-r s h a l l be e n c l o s e d i n a s u i t a b l y v e n t i l a t e d and d r a i n e d 

enelo 'sure o f C . 0 l 2 - i n c h norainal iy t h i c k s t a i n l e s s s t e e l o r m a t e r i a l o f 

e e u i v a l e n t f i r e p r o o f q u a l i t i e s , 
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H S C E L L A J I B O U S 

6.390 Leveling_marks. Reference marks shall 'be provided f o r use 

i n leveling the r o t o r c r a f t to f a c i l i t a t e weight and balance deterrdna-

•ticns on the•ground. 

,6a391 Ballast, provisions. Ballast provisions sh a l l be so designed 

and constructed as to prevent the inadvertant s h i f t i n g of the ba l l a s t i n 

f l i g h t , (See also §§ 6,105, 6,738, and 6,741 (c) , ) 
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SEBPAKr 5 - •gQTIBHPIAi'T B ' S T A L L A T I O H 

S . 4 0 0 S c o p e . ( a ) G e n e r a l . T h e p o w e r p l a n t i n s t a l l a t i o n s h a l l b o 

c o n s i d e r e d t o i n c l u d e e l l c o m p o n e n t s o f t h e r o t o r c r o f t r i h i c h arc - n e c e s s a r y 

f o r i t s p r o p u l s i o n v - i t h t h e e x c e p t i o n o f t h e s t r u c t u r e o f t h e n a i n a r d 

a u x i l i a r y r o o o r s . I t s h a l l al30 b e c o n s i d e r e d t o i n c l u d e a l l c o m p o n e n t s 

w h i c h a f f e c t t h e c o n t r o l o f t h e i r a j o r p r o p u l s i v e u n i t s o r w h i c h e f f e c t 

t h e i r s c f o t y o f o p e r a t i o n b e t w e e n n o r m e ! i n s p e c t i o n s o r o v e r h a u l p e r i o d s . 

( S e e I f 6 . 6 0 4 a n d 8 . 6 1 3 f o r i n s t r u m e n t i n s t a l l a t i o n a n d m a r k i n g . ) T h e 

r e q u i r e m e n t s o f p a r a g r a p h s (b) t h r o u g h ( d ) s h a l l b e a p p l i c a b l o t o " 1 1 

povTcrplonts . 

( b ) A l l c o n p o n o n t s c f the p o w c r p l a n t i n s t i l l a t i o n s h r l l b o c o n ­

s t r u c t e d , a r r a n g e d , a n d i n s t a l l e d i n a mr.im.or v r h i c h v a i l a s s u r e t h e i r c o n ­

t i n u e d s a f e o p e r a t i o n b o t e s o n n o m a l i n s p e c t i o n s o r o v e r h a u l p o r i c f i s , 

( c ) A e c ^ s s i h i l i t y s h a l l bo p r o v i d e d t o p e r m i t s u c h i n s p e c t i o n 

a n d r . o l n t o r . i n e o o s i s n e c e s s a r y t o a s s u r e c o n t i n u e d a i r w o r t h i n e s s . 

( d ) E L o c t r i e a l i n t e r c o n n e c t i o n s s h a l l be p r o v i d e d t o p r e v e n t 

t h o e x i s t e n c e o f d i f f e r e n c e s c f p o t e n t i a l b e t w e e n m a j o r c o n p o n o n t s o f t h o 

p o w o - r p i o r . t i n s t a l l o t i o n a n d c t h o r p o r t i o n s o f t h o r o t o r c r a f t . 

_S_.43_1 S r . s i r . e t y D o c e r t i f i c a t i o n . A l l e n g i n e s s h n l l be t y p o 

c e r t i f i c a t e d i s . a c c o r d a n c e w i t h t o e p r o v i s i o n s o f P o r t 1 3 c f t h e C i v i l 

A i r R e g u l a t i o n s . 

6 . 4 0 f t E n g i n e v i b r a t i o n . T h e e n g i n e s h a l l bo i n s t a l l e d t o p r e c l u d e 

h a r m f u l v i b r a t i o n o f --S.J o f t h e e n g i n e p o r t s o r o f ->ny o f t h o c o n p o n o n t s 

o f t h e r o t o r c r a f t . I t s h a l l bo d o r . o r . s t r a t o d b y m e a n s o f a v i b r a t i o n 

i r o r e s t i p o t i o n t h a t tho a d d i t i o n o f the r o t o r o.nd tho r o t o r d r i v e s y s t e m 

t o tho e n g i n e ocas not r o s u l t i n n o d i f i c a t i o n o f e n g i n o v i b r a t i o n 

c h a r o c t ^ r i s t i e s t o t h o e x t e n t t h a t t h e p r i n c i p a l r o t a t i n g p o r t i o n s o f t h o 

http://mr.im.or
http://dor.or.str
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e n g i n e a r c s u b j e c t e d t o e x c e s s i v e v i b r a t o r y s t r e s s e s . I t s h a l l a l s o b o 

d e m o n s t r a t e d t h a t n o p o r t i o n o f t h o r o t o r d r i v e s y s t e m i s s u b j e c t e d t o 

e x c e s s i v e v i b r a t o r y s t r e s s e s . 

ROTOR D R I V E SYSTEM 

6 . 4 1 0 R o t o r d r i v e m e c h a n i s m . T h e r o t o r d r i v e m e c h a n i s m s h a l l 

i n c o r p o r a t e a u n i t w h i c h w i l l a u t o m a t i c a l l y d i s e n g a g e t h e r o t o r d r i v e a n d 

e n g i n e f r o m t h o m a i n a n d a u x i l i a r y r o t o r s i n t h e e v e n t o f .power f a i l u r e . 

T h e r o t o r d r i v e m e c h a n i s m s h a l l b o so a r r a n g e d t h a t a l l r o t o r s n o c c s s n r y 

f o r c o n t r o l o f t h e r o t o r c r a f t i n a u t o r o t a t i v e f l i g h t w i l l c o n t i n u e t o b e 

d r i v e n b y t h e m a i n r o t o r ( s ) a f t e r d i s e n g a g e m e n t o f t h o e n g i n e a n d r o t o r 

d r i v e f r o m t h e m a i n a n d a u x i l i a r y r o t o r s . I f a t o r q u e l i m i t i n g d o v i c e ' : i s 

e m p l o y e d i n t h e r o t o r d r i v e s y s t e m ( s e e § 6 , 2 5 0 ( f ) ) , s u c h d e v i c e s h a l l 

b e l o c a t e d t o p e r m i t c o n t i n u e d c o n t r o l o f t h e r o t o r c r a f t a f t e r i t b e c o m e s 

o p e r a t i v e . 

6 . 4 1 1 R o t o r b r a k e s . I f a m e a n s i s p r o v i d e d t o c o n t r o l t h e r o t a t i o n 

o f t h e r o t o r d r i v e s y s t e m i n d e p o n d o n t o f t h e e n g i n e , t h o l i m i t a t i o n s o n 

t h e u s e o f s u c h m e a n s s h a l l b o s p e c i f i e d , a n d t h e c o n t r o l f o r t h i s m e a n s 

s h a l l b e g u a r d e d t o p r e v e n t i n a d v e r t e n t o p e r a t i o n . 

6 . 4 I S R o t o r d r i v o a n d c o n t r o l _ m o c h a _ n i s m o n d u r a n c o t e s t s . ' ( a ) T h o 

r o t o r d r i v e a n d c o n t r o l m e c h a n i s m s h a l l b o t e s t e d f o r n o t l e s s t h a n 1 0 0 

h o u r s . The t o s t s h a l l b e c o n d u c t e d o n t h e - r o t o r c r a f t , a n d t h o p o w e r s h a l l 

be a b s o r b e d b y t h o a c t u a l r o t o r s t o be i n s t a l l e d , e x c e p t t h a t t h e u s e o f 

o t h e r g r o u n d o r f l i g h t t o s t f a c i l i t i e s w i t h a n y o t h o r a p p r o p r i a t e m e t h o d o f 

p o w e r a b s o r p t i o n s h a l l b e a c c e p t a b l e p r o v i d e d t h a t a l l c o n d i t i o n s o f 

s u p p o r t a n d v i b r a t i o n c l o s e l y s i m u l a t e t h e c o n d i t i o n s - w h i c h w o u l d e x i s t 

d u r i n g a t e s t o n t h e a c t u a l r o t o r c r a f t . T h e e n d u r a n c e t e s t s s h a l l i n c l u d e 

t h e t e s t s r e q u i r e d b y p a r a g r a p h s ( b ) ' t h r o u g h ( g ) . 
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( b ) A" 6 0 - h c u r p o r t i o n o f t h e c n d u r c n c c t e s t s h e l l be r u n a t 

n o t l e s s t h a n t h e m a x i m u m c o n t i n u o u s e n g i n e , s p e e d i n c o n j u n c t i o n y i t h 

Einxinuoi c o n t i n u o u s e n g i n e p o w e r . I n t h i s t e s t t h e n a i r . r o t o r s h a l l b e 

s o t i n t h e p o s i t i o n w h i c h - w a l l g i v e madams, l o n g i t u d i n a l c y c l i c p i t c h 

c h a n g e t c s i m u l a t e f o r w a r d f l i g h t . T h o a u x i l i a r y r o t o r c o n t r o l s s h a l l 

b o i n t h e n c s i t i o n f o r n a r n a l c p y r a i i o a u n d e r t h e c o n d i t i o n s o f t h o t o s t . 

( c ) A 3 0 - h o u r p o r t i o n of thra e n d u r a n c e t e s t s h a l l b o r u n a t 

n e t l e s s t i . c n 9 0 a e r c o n t o f m o x i m u m c o n t i n u o u s e n g i n e s p e e d a n ! 7 5 p e r c e n t 

o f r s n x i n u m c o n t i n u o u s o r i g i n e p e w e r , T h e r o s i n and a u x i l i a r y r o t o r ' c o n t r o l s 

d u r i n g t h i s t e s t s h a l l be i n t h e same p o s i t i o n a s p r o s c r i b e d i n p a r a g r a p h 

( b ) o f t h i s s e c t i o n . 

( d ) A 1 0 - h c u r - p o r t i o n o f t h o e n d u r a n c e t o s t s h a l l be r u n a t n o t 

l o s s t h a n t a k o - e f f e n g i n e p o w e r a n d s p e e d . ; ' T h e m a i n a n d a u x i l i a r y r o t o r 

c o n t r o l s s h a l l b e i n t h e n o r m a l p o s i t i o n f o r v o r t i c a l a s c e n t d u r i n g t h i s 

t e s t . . 

( e ) T h e p o r t i o n s o f t h e e n d u r a n c e t e s t p r e r c r i b e d i n 

p a r a g r a p h s [Is) a n d ( e ) o f t - o u s s e c t i o n s h a l l b e c o n d u c t e d i n i n t e r v a l s o f 

n o t l e s s t h a n 3 0 n i n u t e s a n a oaay bo' a c d c i . - n p l i s h o d e i t h e r o n t h o - g r o u n d o r 

i n f l i g h t . T h e p o r t i o n , o f t h e e n d u r a n c e t e s t p r e s c r i b e d i n p a r a g r a p h ( d ) 

o f t h i s s e c t i o n n a y bo c o n d u c t e d i n i r t o r v a l s o f 5 m i n u t e s o r m o r e . 

( f } ' A t i n t e r v a l s o f n o t l o c r e t h a n e v e r y 5 h o u r s d u r i n g t h e 

e n d u r a n c e t e s t s p r o s c r i b e d i n p a r a g r a p h s - ( b ) , ( c ) , a n d ( d ) o f t h i s 

s e c t i o n t h e e n g i n e s h a l l be s t o p p o d r a p i d l y , c n o u a h t c allow t h e e n g i n e 

a n d r o t o r d r i v e t o be a u t o m a t i c a l l y d i s e n g a g e d f r o m t h e r o t o r s . . 

is) T h e r e s h a l l b e a c c o m p l i s h e d t i n d e r t h e o p e r a t i n g c o n d i t i o n s 

s p e c i f i e d i r . p a r a g r a p h ( t ) c f - t h i s ' s a c t i o n 5 0 0 c o m p l e t e c y c l o s o f l a t e r a l 

c o n t r o l o n i 500 c 2T.pl e t o cycles.of l o n g i t u d i n a l c o n t r o l o f t h e m a i n r o t o r s , 

http://ti.cn
http://2T.pl
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a n d 5 0 0 c o m p l e t e c y c l e s o f c o n t r o l o f o i l a u x i l i a r y r o t o r s . A c o m p l e t e 

c o n t r o l c y c l e s h a l l b o c o n s i d e r e d t o i n v o l v e m o v e m e n t o f t h e c o n t r o l s 

f r o m t h e n e u t r a l p o s i t i o n , t h r o u g h b o t h e x t r e m e p o s i t i o n s , a n d b a c k t c 

t h o n e u t r a l p o s i t i o n , , T h e c o n t r o l c y c l i n g m a y b e a c c o m p l i s h e d d u r i n g 

t h e t o r . t i n g p r e s c r i b e d i n p a r a g r a p h ( b ) o f t h i s s e c t i o n o r m a y b e 

a e c o - p i p l i s h o d s e p a r a t e l y . 

6 . 4 1 5 A d d i t i o n a l t e s t s . S u c h a d d i t i o n a l d y n a m i c , e n d u r a n c e , and 

o p e r a t i o n a l t e s t s . o r v i b r a t o r y i n v e s t i g a t i o n s s h a l l b e c o n d u c t e d a s a r e 

f o u n d n e c e s s a r y b y t h o A d m i n i s t r a t o r t o s u b s t a n t i a t e t h e a i r w o r t h i n e s s 

o f t h e r o t o r d r i v e m e c h a n i s m . 

6 . 4 1 4 , S h a f t i n g c r i t i c a l s p e e d s . A n i n v e s t i g a t i o n s h a l l b e made t o 

d e t e r m i n e t h a t t h e c r i t i c a l s p e e d s o f a l l s h a f t i n g l i e o u t s i d e t h e r a n g e 

o f p e r m i s s i b l e e n g i n e s p e e d s u n d e r i d l i n g , p o w c r ~ o n , a n d a u t o r o t a t i v e 

c o n d i t i o n s . I t s h a l l b e d e m o n s t r a t e d b y a c t u a l o p e r a t i o n t h a t t h i s c o n ­

d i t i o n i s s a t i s f i e d w i t h t h o m e c h a n i s m i n s t a l l e d i n t h o r o t o r c r a f t . 

6 . 4 1 5 S h a f t i n g . j o i n t s . A l l u n i v e r s a l j o i n t s , s l i p j o i n t s , a n d 

o t h e r s h a f t i n g - j o i n t s s h a l l h a v e p r o v i s i o n f o r l u b r i c a t i o n , u n l e s s i t i s 

d e m o n s t r a t o d ' t h a t l a c k o f l u b r i c a t i o n w i l l h a v e no a d v e r s e e f f e c t o n t h e 

o p e r a t i o n o f t h o r o t o r c r a f t . 

F U E L SYSTEM 

6 . 4 3 0 C a p a c i t y a n d f o o d . T h e u s a b l e f u e l c a p a c i t y s h a l l n o t b e 

l e s s t h a n 0 . 1 5 g a l l o n p e r m a x i m u m c o n t i n u o u s h o r s e p o w e r ' f o r w h i c h t h e 

r o t o r c r a f t i s t o be c e r t i f i c a t e d . G r a v i t y f e e d *or m e c h a n i c a l , p u m p i n g o f 

f u e l s h a l l b e e m p l o y e d . A i r - p r e s s u r e f u e l s y s t e m s s h a l l n o t be a l l o w e d . 

T h e f u e l s u p p l y s y s t e m s h a l l b e a r r a n g e d s o t h a t , i n . s o f a r as 

p r a c t i c a b l e , t h o e n t i r e f u a l s u p p l y c a n b o u t i l i z e d i n t h e m a x i m u m 

i n c l i n a t i o n s o f t h o f u s e l a g e f o r a n y s u s t a i n e d c o n d i t i o n s o f f l i g h t , a n d 

so t h a t t h e f e e d p o r t s w i l l n o t b e u n c o v e r e d ' d u r i n g n o r m a l m a n e u v e r s 
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i n v o l v i n g m o d e r a t e r o l l i n g o r s i d e s l i p p i n g . T h o s y s t e m s h a l l a l s o f e e d 

f u o l p r o m p t l y a f t e r o n e t a n k h a s r u n d r y a n d a n o t h e r t a n k i s . t u r n e d e n . 

6 . 4 2 1 U n u s a b l e f u o l s u p p l y . T h o u n u s a b l e f u e l s u p p l y i n e a c h t a n k 

s h a l l b e t h a t q u a n t i t y a t w h i c h t h e f i r s t e v i d e n c e o f m a l f u n c t i o n i n g 

o c c u r s i n a n y s u s t a i n e d f l i g h t c o n d i t i o n o t t h e m a s t c r i t i c a l w e i g h t a n d 

c a n t o r o f g r a v i t y p o s i t i o n w i t h i n t h e a p p r o v e d l i m i t a t i o n s . T h e u n u s a b l e 

f u o l s u p p l y s h a l l b e d e t e r m i n e d f o r e a c h t a n k u s e d i n n o r m a l o p e r a t i o n . 

( S e e a l s o ! § 6 . 1 0 4 , 6 . 7 3 6 , a n d 6 . 7 4 1 ( e ) . ) 

6 . 4 2 8 F u e l t a n k c o n s t r u c t i o n a n d i n s t a l l a t i o n . F u e l t a n k s s h a l l 

b e d e s i g n e d a n d i n s t a l l e d i n a c c o r d a n c e w i t h t h e p r o v i s i o n s o f 

p a r a g r a p h s ( a ) t h r o u g h ( e ) . 

( a ) F u o l t a n k s s t a l l b e c a p a b l e c f w i t h s t a n d i n g w i t h o u t f a i l u r e 

a l l v i b r a t i o n , i n e r t i a , f l u i d , a n d s t r u c t u r a l l o a d s t o t < h i c h t h e y may be 

s u b j e c t e d i n o p e r a t i o n . 

( b ) i ' u o l t a n k s s t a i r b e c a p a b l e o f v d t h ' s t a n d i n g , w i t h o u t f a i l u r e 

o r leokarejOn i n t e r n a l p r e s s u r e o q u a l t o t h e p r e s s u r e d e v e l o p e d d u r i n g 

t h e m a ^ i i o u m l i m i t a c c e l e r a t i o n w i t h f u l l t a n k s , e x c e p t t h a t i n n o c a s e 

s h a l l t h e m i n i n u m i n t e r n a l p r e s s u r e be l e s s t h a n 3 , 5 l b s / s q . i n . f o r 

c o n v e n t i o n a l t y p o t a a k o c r l e s s t h a n 2 . 0 l b s / s q . i n . f o r b l a d d e r t y p e 

t a n k s , 

( c ) F a - o l t a n k s o f 1 0 g a l l o n s o r g r e a t e r c a p a c i t y s h a l l 

i n c o r p o r a t e i n t a r n a l b a f f l e s u n l e s s e x t e r n a l s u p p o r t i s p r o v i d e d t c 

r e s i s t s u r g i n g , 

(d) F u e l t a n k s s h a l l b e s e p a r a t e d f r o m t h e e n g i n e c - m p a r t n o n t 

b y a f i r e w a l l . A t l o a s t o n e - h a l f i n c h c l e a r a i r s p a c e s h a l l b e p r o v i d e d 

b e t w e e n t h e t a n k a n d f i r e w a l l , 

( e ) S p a c e s a d j a c e n t t o t h o s u r f a c e s c f f u e l t a n k s s h a l l b o 

v e n t i l a t e d so t h a t f u m e s c a n n o t a c c u m u l a t e i n t h e t a n k c o m p a r t m e n t i n c a s e 
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o f l e a k a g e . I f t w o o r - m o r e t a n k s h a v e t h e i r - o u t l e t s - i n t e r c o n n e c t e d , 

t h e y s h a l l b e c o n s i d e r e d a s o n e t a n k , Th,e a i r s p a c e s i n s u c h t a n k s 

s h a l l be i n t e r c o n n e c t e d t o p r e v e n t t h e f l o w o f f u o l f r o m o n e t a n k t o 

a n o t h e r n s a r e s u l t o f a d i f f e r e n c e i n p r e s s u r e i n t h e r e s p e c t i v e t a n k 

a i r s p a c e s . • -

6c425 F u e l t a n k d e t a i l s . 

( a ) E x p a n s i o n s n a c o . F u e l t a n k s s h a l l be p r o v i d e d w i t h a n 

e x p a n s i o n s p a c e o f . n o t l e s s t h a n - 2 p e r c e n t o f t h e t u n i c c a p a c i t y . I t 

s h a l l n o t b e p o s s i b l e t o f i l l t h e f u e l t a n k . . e x p a n s i o n s p a c e i n a d v e r t e n t l y 

w h e n t h e r o t o r c r a f t i s i n t h e n o r m a l g r o u n d a t t i t u d e . 

( h ) j§ump_. E a c h f u e l t a n k s h a l l i n c o r p o r a t e a s u m p a n d d r a i n 

l o c a t e d a t t h e p o i n t i n t h o t a n k w h i c h i s t h e l o w e s t w h e n t h o r o t o r c r a f t 

i s i n t h e n o r m a l g r o u n d a t t i t u d e , xhe m a i n f u e l s u p p l y s h a l l n o t b e 

d r a w n f r o m t h e b o t t o m o f t h e s u m p . 

( e ) F i l l e r c o n n e c t i o n . V h e d e s i g n o f - f u e l t a n k f i l l e r c o n ­

n e c t i o n s s h a l l b o s u c h a s t c p r e v e n t t h e e n t r a n c e o f f u e l i n t o t h e f u e l 

t a n k c o m p a r t m e n t o r t o a n y o t h e r p o r t i o n o f t h e r o t o r c r a f t o t h e r t h a n 

t h o t a n k i t s e l f . ( S o e a l s o § 6 . 7 3 8 ( b ) ( 1 ) . ) 

( 4 ) . V e n t s . F u o l t a n k s s h a l l be v e n t e d f r o m t h e t o p p o r t i o n 

o f t h e e x p a n s i o n s p a c e i n s u c h a m a n n e r t h a t v e n t i n g o f t h e t a n k i s 

e f f e c t i v e u n d e r , a l l n o r m a l , f l i g h t c o n d i t i o n s . V h e a i r , v e n t s s h a l l b e 

a r r a n g e d t o m i n i m i z e t h e p o s s i b i l i t y o f s t o p p a g e b y d i r t o r i c o f o r m a t i o n . 

( e ) . O u t l e t . F u e l t a n k o u t l e t s s h a l l b e ' p r o v i d e d w i t h - l a r g e -

mesh f i n g e r s t r a i n e r s , ^ 

.6.434 F u o l p u m p s . I f a m e c h a n i c a l , pump i s e m p l o y e d , a n e m e r g e n c y 

p u m p s h a l l a l s o b e i n s t a l l e d t o b e a v a i l a b l e - f o r i m m e d i a t e u s e i n c a s e 

o f f a i l u r e o f t h e m e c h a n i c a l p u m p . . P u m p s o f a p p r o p r i a t e c a p a c i t y may 

a l s o b e u s e d f o r p u m p i n g f u o l f r o m a n a u x i l i a r y t a n k t c a m a i n f u e l t a n k . 



M e c h a n i c a l r>umo s y s t e n s s h a l l -be so a r r a n g e d t h a t t h o y c a n n o t f e e d f r o m 

m o r e t h a n o n e t a n k a t a t i m e , . . 

6 o 4 £ 5 F u e l g y s t o s t l i n e s - a n d f i t t i n g s . 

( a ) F u e l l i n e s s h a l l b e i n s t a l l e d a n d s u p p o r t e d t o p r e v e n t 

e x c e s s i v e v i b r a t i o n a n d t o w i t h s t e n d l o a d s d u e t o f u e l p r e s s u r e e n d d u e 

t o a c c e l c r a t o d f l i g h t c o n d i t i o n s , 

l b ) F u e l l i n o s w h i c h a r e c o n n e c t e d t o c o m p o n e n t s o f t h e 

r o t o r c r a f t b e t w e e n w h i c h r e l a t i v e m o t i o n c o u l d e x i s t s h a l l i n c o r p o r a t e 

p r e v i s i o n s f o r f l e x i b i l i t y . 

( G ) F l e x i b l e - h o s o s h a l l b e o f a n a p p r o v e d t y p o , 

( d ) An f u e l l i n e s a n d f i t t i n g s s h a l l bo o f s u f f i c i e n t s i z o ' 

so t h a t t h o f u e l f l o w , w i t h t h e f u e l b e i n g s u p p l i e d t o t h e c a r b u r e t e r a t 

t h e n i n i r o m p r e s s u r e f o r p r o p e r c a r b u r o t c r o p e r a t i o n , i s n o t l o s s t h a n t h 

f o l l o w i n g : 

( 1 ) F c i " g r a v i t y f e e d eye t e r e s : d o u b l e fee n o r m a l f l o w 

r e q u i r e d t o o p e r a t e t h e e n g i n e a t t a k e - o f f p o w e r ; 

( 2 ) F o r pump s y s t e m s : 1 , 5 t i m e s t h e n o r m a l f l o w r o q u i r e d 

t c o p e r a t e t h o c n g i n o a t t a k e - o f f p o w e r . 

( c ) A t e s t f c r p r o o f o f c o m p l i a n c e w i t h t h e a p p l i c a b l e f l o w 

requixonDn-fcs s h a l l b e c o n d u c t e d * 

6 . 4 3 6 v a l v e s . A p o s i t i v e a n d q u i c k - a c t i n g v a l v e w h i c h w i l l s h u t o f f 

a l l f u o l t o e a c h e n g i n e i n d i v i d u a l l y s h a l l b e p r o v i d e d , i l i o c o n t r o l f o r 

t h i s v a l v e s h a l l b e w i t h i n e a s y r e a c h o f a p p r o p r i a t e " f l i g h t p e r s o n n e l . I 

t h e c a s e c f r o t o r c r a f t e m p l o y i n g m o r o t h e n o n e s o u r c e o f " f u o l s u p p l y , 

p r o v i s i o n s h a l l ' b o m a d e f o r i n d e p e n d e n t f e e d i n g f r o m e a c h s o u r c e . T h o 

s h u t o f f v a i v o s h e l l n o t be l o c a t e d c l o s e r t o t h o e n g i n e t h a n t h o r e m o t e 

s i d e o f t h e f i r e w a l l . 
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6 . 4 2 7 S t r a i n e r s . A s t r a i n e r i n c o r p o r a t i n g a s e d i m e n t t r a p a n d 

d r a i n s h a l l b o p r o v i d e d . i n t h o f u e l s y s t e m b e t w e e n t h e f u e l t a n k s a n d t h o 

e n g i n e a n d . s h a l l . b o i n s t a l l e d i n a n a c c e s s i b l e p o s i t i o n . T h e s c r e e n 

s h a l l b G e a s i l y removable f o r c l e a n i n g * I f o n e n g i n e - d r i v e r , f u o l pump 

i s p r o v i d e d , t h e s t r a i n e r s h a l l bo l o c a t e d b e t w e e n t h e f u o l t a n k a n d t h o 

p u m p . • 

6 . 4 2 3 . D r a i n s . One o r m o r o a c c e s s i b l e d r a i n s s h a l l b e p r o v i d e d a t 

t h e l o w e s t p o i n t i n t h o f u e l s y s t e m to d r a i n c o m p l e t e l y a l l p a r t s o f ' t h e 

- s y s t e m w h o n t h o r o t o r c r a f t i s i n i t s n o r m a l p o s i t i o n o n l e v e l g r o u n d . 

S u c h d r a i n s s h a l l , d i s c h a r g e c l e a r o f a l l p a r t s o f t h e r o t o r c r a f t " " a n d 

s h a l l b e e q u i p p e d w i t h s a f e t y l o c k s t o p r e v e n t a c c i d e n t a l o p e n i n g . 

6 . 4 2 9 F u e l q u a n t i t y i n d i c a t o r . The f u e l q u a n t i t y i n d i c a t o r ( s e e 

M 6 , 6 1 3 (b) .J s h a l l , bo i n s t a l l e d t o i n d i c a t e c l e a r l y t o t h e f l i g h t e r e ? ; 

t h e q u a n t i t y o f f u o l i n e a c h t a n k v h i l e i n f l i g h t , fehen t w o o r m o r o 

t a n k s a r e c l o s e l y i n t e r c o n n e c t e d b y a g r a v i t y f e e d s y s t e m and v e n t e d , 

a n d w h e n i t i s i m p o s s i b l e t o . f e o d f r o m o a c h t a n k s e p a r a t e l y , o n l y o n e 

f u o l q u a n t i t y i n d i c a t o r n o e d . b o i n s t a l l e d . I f e x p o s e d s i < ^ v t g a u g e s a r e 

e m p l o y e d , t h e y s h a l l b o i n s t a l l e d a n d g u a r d e d t o p r e c l u d e t h o p o s s i b i l i t y 

o f b r e a k a g e c r d o m a g o . 

O I L SSTSTM 

. 6 . 4 4 0 . G e n e r a l . . 

( a ) E a c h e n g i n e s h a l l b o p r o v i d e d w i t h a n i n d e p e n d e n t o i l s y s ­

t e m c a p a b l e o f s u p p l y i n g t h e e n g i n e w i t h a n a p p r o p r i a t e q u a n t i t y o f o i l a t 

a t e m p e r a t u r e n o t e x c e e d i n g t h e m a x i m u m v i h i c h h a s b e e n e s t a b l i s h e d a s s a f e 

f o r c o n t i n u o u s o p e r a t i o n . ( F o r o i l s y s t e m i n s t r u m e n t s s e e g § 6 . 5 0 4 a n d 

6 . 7 3 5 . ) ' 

( b ) T h e u s a b l e o i l c a p a c i t y s h a l l n o t be l e s s t h a n t h o p r o d u c t 

o f t h o e n d u r a n c e o f t h e r o t o r c r a f t u n d e r c r i t i c a l o p e r a t i n g c o n d i t i o n s a n d 
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t h e m a x i m u m o i l c o n s u m p t i o n o f t h o e n g i n e u n d e r t h e " s a m e c o n d i t i o n s , t o 

v r h i c h p r o d u c t a s u i t a b l e r i o - r g i n s h a l l b e r . d d c d t o a s s u r e a d e q u a t e 

c i r c u l a t i o n a n d c o o l i n g o f t h e o i l s y s t e m . I n l i e u o f a r a t i o n a l 

a n a l y s i s o f r o t o r c r a f t e a c l u r a r . e e a n d o i l c o n s u m p t i o n , t h e t o t a l o i l 

c a p a c i t y o f 1 g a l l o n f o r e a c h 3 0 g a l l o n s c f f u e l c a p a c i t y s h a l l b o 

c o n s i d e r e d a c c e p t a b l e . 

( c ) T h o a b i l i t y o f t h e o i l c o o l i n g p r e v i s i o n s t o m a i n t a i n 

t h o o i l i n l e t t o r . p o r a t u r o t o t h e e n g i n e a t o r b e l o w t h e m a x i m u m 

e s t a b l i s h e d v a l u e - s h a l l b o d e m o n s t r a t e d b y f l i g h t t e s t s . 

6 . 4 4 1 O i l t o o k c o n s t r u c t i o n a n d i n s t a l l a t i o n * O i l t a n k s s h a l l b e • 

d e s i g n e d a n d i n s t a l l e d i n a c c o r d a n c e w i t h t h e p r o v i s i o n s o f p a r a g r a p h s 

(a) t h r o u g h ( e ) . 

( a ) O i l t a n k s s h a l l b e c a p a b l e o f w i t h s t a n d i n g w i t h o u t f a i l u r e - , 

a l l v i b r a t i o n , i n e r t i a , f l u i d , a n d s t r u c t u r a l l o a d s t o w h i c h t h e y n a y b e .. 

s u b j e c t e d i n o p e r a t i o n . 

( b ) O i l t a r o o s s h a l l b o c a p a b l e o f w i t h s t a n d i n g w i t h o u t f a i l u r e 

o r l e a k a g e a n i n t e r n a l p r o s s u r o o f 5 l b s / s q . i n . 

( c ) O i l t a n k s s h a l l be p r o v i d e d w i t h on e x p a n s i o n s p a c e o f n o t 

l e s s t h e n 1 0 p o r c o n t o f t h e t ^ n k c a p a c i t y , n o r l o s s t h a n o n e - h a l f g a l l o n . . 

£d ) O i l t a n k s s h a l l be v e n t e d . 

( o ) P r o v i s i o n s h a l l b o mado i n t h o f i l l e r o p e n i n g t o p r e v e n t 

o i l o v e r f l o w f r o r . e n t e r i n g t h e c o m p a r t m e n t i n w h i c h t h o o i l t a n k i s 

l o c a t e d . ( S e e a l s o - § 6 . 7 3 8 fb") ( 2 ) . ) 

6 . 4 4 2 G i l l i n e s a n d f i t t i n g s . 

( a ) O i l l i n e s s h a l l bo s u p p o r t e d t o p r e v e n t - - e x c e s s i v e v i b r a t i o n . 

( b ) O i l l i n o s v : h i c h a r e c o n n e c t o d t o c o m p o n e n t s c f t h e r o t o r - r -

c r a f t b e t w e e n T : h i e h r e l a t i v e n o t i o n c o u l d e x i s t s h a l l i n c o r p o r a t e 

p r o v i s i o n s f o r f l e x i b i l i t y . 

http://eaclurar.ee
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( c ) F l e x i b l e h o s e s h a l l b e o f a n a p p r o v e d t y p e . 

( d ) O i l l i n e s s h a l l h a v e a n i n s i d e d i a m e t e r n o t l e s s t h a n t h e 

i n s i d e d i a m e t e r o f t h e e n g i n e i n l e t o r o u t l e t , a n d s h a l l h a v e n o s p l i c e s 

b e t w e e n c o n n e c t i o n s . , . • . . 

6 . 4 4 5 O i l d r a i n s . One o r m o r e a c c e s s i b l e d r a i n s s h a l l be p r o v i d e d 

a t t h o l o r e s t p o i n t i n t h e o i l s y s t e m t o d r a i n c o m p l e t e l y a l l p a r t s o f .• 

t h o s y s t e m w h e n t h e r o t o r c r a f t i s i n i t s n o r m a l p o s i t i o n o n l o v e l . g r o u n d . 

S u c h d r a i n s s h a l l d i s c h a r g e c l e a r o f a l l p a r t s o f t h e r o t o r c r a f t a n d s h a l l 

b e e q u i p p e d w i t h s a f e t y l o c k s t o p r e v e n t a c c i d e n t a l o p e n i n g , 

5 . 4 4 4 O i l , q u a n t i t y g o u g e . A n o i l q u a n t i t y i n d i c a t o r ( s e e § 6 . 7 3 5 ) 

s h a l l be i n s t a l l e d t o i n d i c a t e d u r i n g t h e f i l l i n g o p e r a t i o n t h e a m o u n t o f 

o i l i n t h e o i l t a n k . 

5 , . 4 4 5 O i l t e m p e r a t u r e I n d i c a t i o n . . A . n o a r u s s h a l l b o p r o v i d e d f o r •• 

m e a s u r i n g d u r i n g f l i g h t t h e o i l t o m p o r a t u r o a t t h o e n g i n e i n l a t . I f a 

s e p a r a t e o i l s y s t e m i s p r o v i d e d f o r t h e m a i n r o t o r d r i v e , a m e a n s s h a l l 

a l s o be p r o v i d e d , t o g i v e a w a r n i n g i n f l i g h t w h e n t h e o i l t e m p e r a t u r e h a s 

e x c e e d e d a s a f e v a l u e . (See I 6 . 6 0 4 . ) , 

6 . 4 4 3 O i l p r e s s u r e i n d i c a t i o n . I f t h o m a i n r o t o r . d r i v e i n c o r p o r a t e s 

a n i n d e p e n d e n t o i l p r e s s u r e s y s t e m , a means s h a l l b e p r o v i d e d t o g i v o 

a w a r n i n g i n f l i g h t w h e n t h e o i l p r e s s u r o b o s f a l l e n b o l o w a s n f o v a l u e . 

C 0 0 U N G SYSTEM 

5 . 4 5 0 Gonern l . T h e c o o l i n g s y s t e m s h a l l b e c a p a b l e o f m a i n t a i n i n g .. 

e n g i n e t e m p e r a t u r e s w i t h i n s a f e o p e r a t i n g l i m i t s u n d e r a l l c o n d i t i o n s o f • 

f l i g h t d u r i n g a p e r i o d a t l o a s t e q u a l t o t h a t e s t a b l i s h e d b y t h o f u e l 

c a p a c i t y of t h e r o t o r c r a f t , a s s u m i n g n o r m a l engino p o w e r a n d . s p e e d s , 

3 . 4 5 1 C o o l i n g t e s t s . C o m p l i a n c e w i t h t h o p r o v i s i o n s o f § 6 . 4 5 0 

s h a l l b e d e m o n s t r a t e d i n f l i g h t t e s t s i n w h i c h e n g i n e t e m p e r a t u r e 

m e a s u r e m e n t s a r e o b t a i n e d u n d e r c r i t i c a l f l i g h t c o n d i t i o n s . S u c h t e s t s 



s h a l l bo c o n d u c t e d i n a i r i t t e m p e r a t u r e s c o r r e s p o n d i n g w i t h t h e m a x i m u m 

o n t i c i p " t o d n i r t e - t p o r o t u r o s a s s p e c i f i c d i n p a r a g r a p h ( a ) o f t h i s s e c t i o n . 

I f t h e t e s t s " r o c o n d u c t e d u n d e r c o n d i t i o n s - .ohich d e v i - t c f r o n t h o m a x i m u m 

a r - t i e i T t o : * a i r t e m p e r a t u r e , t h e r e c o r d e d p o w e r p l a n t t e m p e r a t u r e s s h a l l b e 

c o r r e c t e d i n a c c o r d a n c e v&th t h o p r o v i s i o n s o f p a r a g r a p h s ( b ) a n d ( c ) o f 

t h i s s e c t i o n . Tho c o r r e c t e d t e m p e r a t u r e s d e t e r m i n e d i n t h i s mnnor s h a l l 

n o t e x c e e d t h e m a x i m u m e s t a b l i s h e d s a f e v a l u e s . T h e f u e l u s e d d u r i n g t h o 

c e d i n g t o s t s s h a l l b o c f t h o m i n i n u m o c t a . n o n u n b o r a p p r o v e ! f o r t h e 

e n g i n e s i n v o l v e d , a n d t h o m i x t u r e s e t t i n g s s h a l l b e t h o s e u s e d i n n o r m a l 

o p e r a t i o n . 

(a.) M a x i m u m n n t i o i r o t c d a i r t e m p e r a t u r e . T h e mosx inun a n t i c i ­

p a t e d a i r t c m p e r o t u r c ( h o t d a y c o n d i t i o n ) s h a l l b e 1 0 0 ° F a t s ea l e v e l , 

d a e r o " s i n g f r o m t h i s v a l u e a t t h e r o t o o f 3 . 6 ° F p e r t h o u s a n d f e e t c f a l t i ­

t u d e a b o v e sea. 1 e v a l u n t i l a t o n p e r a t u r o o f - 6 7 ° T i s r e a c h e d a b o v e w h i c h 

a l t i t u d e t h o t e n p e r o t u r e s h a l l b o c o n s t a n t a t - 5 7 ° F . 

{ t ) C o r r e c t i o n f o c t c r f T c y l i n d e r h e a d o n u o i l i n l o t t a m p e r a - 

t u r o s . T h o c y l i n d e r h o a d a n d o i l i n l e t t e m p e r a t u r e s s h a l l b o c o r r e c t e d 

b y a d d i n g t h o d i f f e r e n c e b e t w e e n t h e n a x i n u m a n t i c i p a t e d a i r t e m p e r a t u r e 

a n d t h e t e m p e r a t - t r e o f t h o a m b i e n t a i r a t t h o t i m e o f t h e f i r s t o c c u r r e n c e 

' o f .maximum c y l i n d e r h o o d . - r o i l i n l e t t c o i p o r a t u r e r e c o r d e d d u r i n g t h o 

c o o l i n g t o s t , u n l e s s a m o r e r a t i o n a l c o r r e c t i o n i s s h o w n t o b e a p p l i c a b l e . 

( c } C o r r e c t i o n f a o t o r f o r c y l i n d e r b a r r e l t e m p e r a t u r e s . 

C y l i n d e r b a r r e l t e m p e r a t u r e s s h a l l b e c o r r e c t e d b y a d d i n g 0 . 7 o f t h e 

d i f f e r e n c e b o t w o o n t h o r . a x i r j u r . a n t i c i p a t e d a i r t e m p e r a t u r e a n d t h o 

t e m p e r a t u r e o f t h e a m b i e n t a i r a t t h e t i n e o f t h e f i r s t o c c u r r e n c e o f 

t h o m a x i m u m c y l i n d e r b a r r e l t e m p e r a t u r e r e c o r d e d d u r i n g t h e c o o l i n g t o s t , 

u n l e s s a m o r e r a t i o n a l c o r r e c t i o n i s s h o w n t o bo a p p l i c a b l e . 
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6 . 4 5 2 C o o l a n t s y s t c n . T h e c o o l a n t s y s t e m f o r l i q u i d - c o o l e d e n g i n e s 

s h a l l b o d e s i g n e d a n d i n s t a l l o d i n a c c o r d a n c e w i t h t h e p r o v i s i o n s o f • 

p a r a g r a p h s ( a ) t h r o u g h ( c l ) . 

• . t a ) P i l l p r o p e n i n g s . P r o v i s i o n s h a l l b e n o d e i n c o o l a n t t a n k 

f i l l e r o p e n i n g s t o p r e v e n t c o o l a n t o v e r f l o w f r o m e n t e r i n g t h e c o m p a r t ­

m e n t i n w h i c h t l i o t a n k i s l o c a t e d . ( S o o a l s o § 6 . 7 3 8 ( b ) ( 3 ) . ) 

( b ) . L i n e s . L i n o s a n d c o n n e c t i o n s s h a l l c o n f o r m t o a c c e p t e d 

s t a n d a r d s a n d b y t h o i r p r c s e n c o s h a l l n o t i n d u c e v i b r a t i o n t o t h o r a d i a t o r 

o r t o t h o s t r u c t u r e o f t h o r o t o r c r a f t . 

{ c ) R a d i a t o r s . R a d i a t o r s s h a l l b e so m o u n t e d a s n o t t o i n d u c e 

v i b r a t i o n s a n d s t r a i n s c a u s i n g d i s t o r t i o n . 

( d ) D r a i n s . One o r m o r e a c c e s s i b l e d r a i n s s h a l l b o p r o v i d e d a t 

t h o l o w e s t p o i n t i n a n y l i q u i d c o o l a n t s y s t e m t o d r a i n c o m p l e t e l y a l l 

p a r t s o f t h o s y s t e m w h e n t h e r o t o r c r a f t i s i n i t s n o r m a l p o s i t i o n o n l e v e l 

g r o u n d . S u c h d r a i n s s h a l l d i s c h a r g e c l e a r o f a l l p a r t s o f t h o r o t o r c r a f t 

a n d s h a l l b o e q u i p p e d w i t h s a f e t y l o c k s t o p r e v e n t a c c i d e n t a l o p e n i n g . 

I N D U C T I O N AND EXEAUST S Y S T E I K 

6_ ? 46Q, G e n e r a l . T h e i n d u c t i o n a n d e x h a u s t s y s t e m s s h a l l b o d e s i g n e d 

i n a c c o r d a n c e w i t h a c c e p t e d p r a c t i c e . 

6 . 4 6 1 A i r i n d u c t i o n . 

( a ) T h e e n g i n e a i r i n d u c t i o n s y s t e m s h a l l b e d e s i g n e d t o 

s u p p l y t h e . p r o a e r q u a n t i t y o f a i r t o t h o e n g i n e u n d o r a l l c o n d i t i o n s o f 

o p e r a t i o n . 

( b ) C o l d a i r i n t a k e s s h a l l o p e n c o m p l e t e l y o u t s i d e t h e c o w l i n g 

u n l e s s t h o e m e r g e n c e o f b a c k f i r e f l a m e s I s p o s i t i v e l y p r e v e n t e d . 

( c ) C a r b u r e t o r a i r i n t a k e s s h a l l b e p r o v i d e d w i t h d r a i n s . T h o 

d r a i n s s h a l l n o t d i s c h a r g e f u e l i n t h o p o s s i b l e p a t h o f e x h a u s t f l a m e s . 



- 1 1 4 -

6 . 4 6 2 I n d u c t i o n s y s t e m d e - i c i n g a n d a n t i - i c i n g p r o v i s i o n s , 

{c) T h o engines a i r i n d u c t i o n s y s t e m s h a l l i n c o r p o r a t e m o a n s 

f T t h e p r e v e n t i o n a n d e l i m i n a t i o n o f i c e a c c u m u l a t i o n s . U n l e s s i t i s 

d e m o n s t r a t e d t h a t t h i s c a n h e a c c o m p l i s h e d b y o t h e r m o a n s , c o m p l i a n c e 

w i t h t h o f o l l o w i n g h e a t r i s e p r o v i s i o n s s h a l l b e d e m o n s t r a t e d i n a i r f r e o 

o f v i s i b l e m o i s t u r e a t a t e m p e r a t u r e o f 3 0 ° F. w h e n t h e e n g i n e i s o p e r a t i n g 

a t 7 5 p e r c e n t o f i t s m a x i m a m c o n t i n u o u s p o w e r , 

( b ) R o t o r c r a f t e q u i p p e d w i t h s e a l e v e l e n g i n e s e m p l o y i n g 

c o n v e n t i o n a l v o n t u r i c a r b u r e t o r s s h a l l h a v e a p r o h e a t e r c a p a b l e o f p r o v i d ­

i n g a h e a t r i s e o f 9 0 ° F . 

( c ) R o t o r c r a f t e q u i p p e d w i t h s e a l e v e l e n g i n e s e m p l o y i n g 

c a r b u r e t e r s ? m i c h e m b o d y f e a t u r e s t e n d i n g t o r e d u c e t h e p o s s i b i l i t y o f 

i c e f o r m a t i o n s h a l l h a v e a p r o h e a t e r c a p a b l e o f p r o v i d i n g a h e a t r i s e o f 

7 0 ° F . 

( d ) R o t o r c r a f t e q u i p p e d w i t h a l t i t u d e e n g i n e s e m p l o y i n g c o n v e n ­

t i o n a l v e n t u r i c a r b u r e t e r s s h a l l h a v e a p r o h e a t e r c a p o b l o o f p r o v i d i n g a 

h e a t r i s e o f 1 2 0 D F . 

( o ) ^ t c r c r a f t e q u i p p e d w i t h a l t i t u d e o n g i n o s e m p l o y i n g 

c a r b u r o t ' - r s Vihich amb~ay f e a t u r e s t e n d i n g t o r e d u c e t h e p o s s i b i l i t y o f 

i c e f o r m a t i o n s h a l l h a v e a p r o h e a t o r c a p a b l e c f p r o v i d i n g a h e a t r i s o o f 

1 0 0 ° F . , e x c e p t t h a t i f a f l u i d d c — i c i n g s y s t e m i s u s e d t h e h e a t r i s e n e e d 

n o t b e g r e a t e r t h a n 4 0 F . 
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6.463 E x h a u s t m a n i f o l d s . 

( a ) E x h a u s t m a n i f o l d s s h a l l b e d e s i g n e d t o p r o v i d e f o r e x ­

p a n s i o n , a n d s h a l l b e a r r a n g e d a n d c o o l e d so t h a t l o c a l h o t p o i n t s c a n n o t 

f o r m . 

( b ) E x h a u s t m a n i f o l d s s h a l l b e i n s t a l l e d i n a c c o r d a n c e w i t h t h e 

r e q u i r e m e n t s o f s u b p a r a g r a p h s (1) t h r o u g h (3)* 

( 1 ) E x h a u s t m a n i f o l d i n g s h a l l b e s u c h t h a t e x h a u s t g a s e s 

a r e d i s c h a r g e d c l e a r o f c o w l i n g , r o t o r c r a f t s t r u c t u r e , c a r b u r e t o r a i r 

i n t a k e , a n d f u e l s y s t e m p a r t s o r d r a i n s . 

( 2 ) E x h a u s t m a n i f o l d i n g s h a l l n o t b e l o c a t e d i m m e d i a t e l y 

a d j a c e n t t o o r u n d e r t h e c a r b u r e t o r o r f u e l s y s t e m p a r t s u n l e s s s u c h p a r t s 

a r e p r o t e c t e d a g a i n s t l e a k a g e . 

(3) E x h a u s t m a n i f o l d i n g s h a l l b e s u c h t h a t e x h a u s t g a s e s 

d o n o t d i s c h a r g e i n a m a n n e r w h i c h w o u l d i m p a i r p i l o t v i s i o n a t n i g h t d u e 

t o g l a r e . 

POWERPLANT CONTROLS Al© ACCESSORIES 

6.470 P o w e r p l a n t c o n t r o l s - g e n e r a l . T h e p r o v i s i o n s o f I 6.353 

s h a l l b e a p p l i c a b l e t o a l l p o w e r p l a n t c o n t r o l s w i t h r e s p e c t t o l o c a t i o n 

a n d a r r a n g e m e n t , a n d t h e p r o v i s i o n s o f § 6.737 s h a l l b e a p p l i c a b l e t o a l l 

p o w e r p l a n t c o n t r o l s w i t h r e s p e c t t o m a r k i n g . A l l f l e x i b l e p o w e r p l a n t ' 

c o n t r o l s s h a l l b e o f a n a p p r o v e d t y p e , 

6.471 T h r o t t l e c o n t r o l s . 

( a ) A s e p a r a t e t h r o t t l e c o n t r o l s h a l l b e p r o v i d e d f o r e a c h e n ­

g i n e . T h r o t t l e c o n t r o l s s h a l l b e g r o u p e d a n d a r r a n g e d t o p e r m i t s e p a r a t e 

c o n t r o l o f e a c h e n g i n e a n d a l s o s i m u l t a n e o u s c o n t r o l o f a l l e n g i n e s . 

( b ) T h r o t t l e c o n t r o l s s h a l l a f f o r d a p o s i t i v e a n d i m m e d i a t e l y 

r e s p o n s i v e m e a n s o f c o n t r o l l i n g t h e e n g i n e s . 
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6«472 I g n i t i o n s w i t c h e s . 

( a ) Kfeans s h a l l be provided f o r q u i c k l y s h u t t i n g o f f a l l i g n i - . 

t i o n by the grouping o f s w i t c h e s o r by p r o v i d i n g a master i g n i t i o n c o n t r o l . 

(b ) I f a m a s t e r i g n i t i o n c o n t r o l i s p r o v i d e d , a guard s h a l l be 

i n c o r p o r a t e d t o p r e v e n t i n a d v e r t e n t o p e r a t i o n of t h e c o n t r o l . 

°,<!i7J j i i x t u r o c o n t r o l s . I f m i x t u r e c o n t r o l s a r e p r o v i d e d , a s e p a ­

r a t e c o n t r o l s h a l l be p r o v i d e d f o r each e n g i n e . The m i x t u r e c o n t r o l s s h a l l 

be grouped and arranged to p e r m i t s e o u r a t e c o n t r o l o f each engine and a l s o 

s i m u l t a n e o u s c o n t r o l o f a l l e n g i n e s , . 

6.474 Powerplant a c c e s s o r i e s . E n g i n e mounted a c c e s s o r i e s s h a l l be 

of a type approved f o r i n s t i l l a t i o n on the tngino i n v o l v e d , and s h a l l 

u t i l i z e the p r o v i s i o n s made on t h e engine f o r mounting. 

Fa/EPJLANT FEUS PROTECTION 

.6.AgO G e n e r a l . The powerplant i n s t a l l a t i o n s h a l l be p r o t e c t e d a g a i n s t 

f i r e i n accordance w i t h §§ 6 .481 through 6*434. . A d d i t i o n a l f i r e p r e v e n t i o n 

r e q u i r e m e n t s a r e p r e s c r i b e d i n Subpart D, D e s i g n and C o n s t r u c t i o n , and 

S u b p a r t F , Equipment , 

6 .481 V e n t i l a t i o n . Compartments which i n c l u d e powerplant i n s t a l ­

l a t i o n s h a l l have p r o v i s i o n f o r v e n t i l a t i o n . 

6.482 S h u t - c f f means. L e a n s s h a l l be p r o v i d e d t o shut o f f t h e f low 

i n a l l l i n e s c a r r y i n g flammable f l u i d s i n t o t h e engine compartment, except 

t h a t a s h u t - o f f means need not. be p r o v i d e d i n l i n e s forming a n i n t e g r a l 

p a r t o f art e n g i n e , p r o v i s i o n s h a l l be made to guard a g a i n s t i n a d v e r t e n t 

o p e r a t i o n of the- s h u t - o f f means, and t o make i t p o s s i b l e f o r the crew to 

reopen the s h u t - o f f means i n f l i g h t a f t « r i t has once been c l o s . s d . 

6 .483 F i r e w a l l . 

( a ) A H e n g i n e s , a u x i l i a r y power u n i t s , f u e l - b u r n i n g h e a t e r s , 
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a n d o t h e r c o m b u s t i o n e o u i p m s n t w h i c h a r e i n t e n d e d f o r o p e r a t i o n i n f l i g h t 

s h a l l b e i s o l a t e d f r o m t h e r e m a i n d e r o f t h e r o t o r c r a f t b y m e a n s o f f i r e 

w a l l s , s h r o u d s , o r o t h e r e q u i v a l e n t m e a n s * 

( b ) F i r e w a l l s a n d s h r o u d s s h a l l b e c o n s t r u c t e d i n s u c h a m a n n e r 

t h a t n o h a z a r d o u s q u a n t i t y o f a i r , f l u i d s , o r f l a m e c a n p a s s f r o m t h e 

e n g i n e c o m p a r t m e n t t o o t h e r p o r t i o n s o f t h e r o t o r c r a f t , 

( c ) A l l o p e n i n g s i n t h e f i r e w a l l o r s h r o u d s h a l l b e s e a l e d ' 

w i t h c l o s e f i t t i n g f i r e p r o o f g r o m m e t s , b u s h i n g s , o r f i r e - w a l l f i t t i n g s . 

( d ) F i r e w a l l s a n d s h r o u d s s h a l l b e c o n s t r u c t e d o f f i r e p r o o f 

m a t e r i a l a n d s h a l l b e p r o t e c t e d a g a i n s t c o r r o s i o n . 

6aA8A E n g i n e c o w l i n g a n d e n g i n e c o m p a r t m e n t c o v e r i n g . 

( a ) C o w l i n g o r e n g i n e c o m p a r t m e n t c o v e r i n g s h a l l b e c o n s t r u c t e d 

a n d s u p p o r t e d so a s t o m a k e i t c a p a b l e o f r e s i s t i n g a l l v i b r a t i o n , i n e r t i a , 

a n d a i r l o a d s t o w h i c h i t w o u l d b e s u b j e c t e d i n o p e r a t i o n . 

( b ) p r o v i s i o n s h a l l b e made t o - p e r m i t r a p i d a n d c o m p l e t e d r a i n a g e 

o f a l l p o r t i o n s o f t h e c o w l i n g o r e n g i n e c o m p a r t m e n t i n a l l n o r m a l g r o u n d 

a n d f l i g h t a t t i t u d e s . D r a i n s s h a l l n o t d i s c h a r g e i n l o c a t i o n s w h i c h m i g h t 

c a u s e a f i r e h a z a r d , 

( c ) C o w l i n g o r e n g i n e c o m p a r t m e n t c o v e r i n g s h a l l b e c o n s t r u c t e d 

o f f i r e - r e s i s t a n t m a t e r i a l , 

( d ) T h o s e p o r t i o n s o f t h e c o w l i n g o r - e n g i n e c o m p a r t m e n t c o v e r i n g 

w h i c h w o u l d b e s u b j e c t e d t o h i g h t e m p e r a t u r e s d u e t o t h e i r p r o x i m i t y t o 

e x h a u s t s y s t e m p a r t s o r e x h a u s t g a s i m p i n g e m e n t s h a l l b e c o n s t r u c t e d o f 

f i r e p r o o f m a t e r i a l . 
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S W A R T g - agOTH-TO 

GEKsSRAL 

5 . 5 0 0 . Sac r e . T h e r e q u i r e d b a s i c e q u i p m e n t a s p r e s c r i b e d ' i r . t h i s 

s u b p a r t i s t h e m i n i m u m v h i o h s h a l l b e i n s t a l l e d i n t h e r o t o r c r a f t f o r 

c e r t i f i c a t i o n . S u c h a d d i t i o n a l e q u i p m e n t a s i s n e c e s s a r y f o r a s p e c i f i c 

t y r ^ o f o p e r a t i o n i s p r e s c r i b e d i n t h e o p e r a t i n g r u l e s o f t h e C i v i l A i r 

R e g u l a t i o n s . 

5 . 5 0 1 J u n c t i o n a l a n d i n s t a l l a t i o n s ! r e q u i r e m e n t s . 3 a c h i t e m o f 

e q u i p m e n t i n s t a l l e d i n a r o t o r c r a f t s h a l l b e : 

{i) O f a t y p o a n d l e s i g n a p p r o p r i a t e t o o e r f c r m i t s i n t e n d e d 

f u n c t i o n , 

( b ) L a b e l e d a s t o i t s i d e n t i f i c a t i o n , f u n c t i o n , o r o p e r a t i o n a l 

l i m i t o t i o n s , o r a n y c o m b i n a t i o n o f t h e s e , w h i c h e v e r i s a p p l i c a b l e , 

( c ) I n s t a l l e d i n a c c o r d a n c e w i t h s p e c i f i e d l i m i t a t i o n s o f t h e 

e q u i p n e n t , 

( d ) L e r A o n o t r o t e d t o f u n c t i o n p r o p e r l y i n t h e r o t o r c r a f t . 

6 . SOS Bee u i r e i b p s i c e q u i vm n t . The e q u i p m e n t l i s t e d i n § § 6 . 6 0 3 

t h r o u g h 6 . 5 0 5 s h a l l b e t - e r e q u i r e d b a s i c e q u i p m e n t . ( S e e § 6 . 6 0 0 . ) 

6 . 6 0 3 F l i g h t a n d n a v i g a t i o n a l i n s t r u m e n t s „ ( S e e § 6 . 5 1 2 f o r i n s t a l ­

l a t i o n r e q u i r e m e n t s . ) 

( a ) A i r - s p e e d i n d i c a t o r ( s e e § 6 . 5 1 2 ( a ) ) , 

( t ) A v t i m e t e r , 

( c ) M a g n e t i c d i r e c t i o n i n d i c a t o r ( s e e § 6 . 6 1 2 ( c ) ) . 

6 . 6 0 4 F o n d e r n l a n t i n s t r u m e n t s . ( S e e § 6 . 6 1 3 f o r i n s t a l l a t i o n r e q u i r e ­

m e n t s . ) 

(r.) F o r e a c h e n g i n e o r t a n k t h e r e s h a l l be i n s t a l l e d : 

(1) A f u e l q u a n t i t y i n d i c a t o r ( s e e 1 6 . 5 1 3 ( b ) ) , 
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(2) A n . o i l p r e s s u r e i n d i c a t o r , 

( g ) A n o i l temperature i n d i c a t o r (.see § 6 . 6 1 3 . ( g ) ) , 

( 4 ) A Carburetor c i r t e m p e r a t u r e i n d i c a t o r ( s e e 

§ 6 . 6 1 3 ( f ) ) , 

( 5 ) A t a c h o m e t e r t o i n d i c a t e engine rpm and r o t o r rpm 

f o r t h e m a i n r o t o r , o r f o r e a c h maia r o t o r t h e speed o f v i i i c h c a n v a r y , 

a p p r e c i a b l y w i t h r e s p e c t t o a n o t h e r main r o t o r , 

(b) F o r e a c h e n g i n e o r t a n k ( i f r e q u i r e d i n r e f e r e n c e s e c t i o n ) 

t h e r e s h a l l b e i n s t a l l e d : 

( 1 ) A c o o l a n t temperature i n d i c a t o r , i f l i q u i d - c o o l e d 

e n g i n e s a r o u s e d ( s e c § 6 , 6 1 3 ( h ) ) , 

( 2 ) A c y l i n d e r h o o d t e m p e r a t u r e i n d i c a t o r ( s e e § 

6 , 6 1 3 ( e ) ) 9 

( 3 ) A f u e l p r e s s u r e i n d i c a t o r ( i f p u m p - f e d e n g i n e s are 

u s e d } , 

( 4 ) A n a n i f o l d p r e s s u r e i n d i c a t o r ( i f a l t i t u d e e n g i n e s 

arc used), 

( 5 ) A n o i l q u a n t i t y i n d i c a t o r ( s e e § 6 . 6 1 3 ( d ) ) . 

6 . 505 . M i s c e l l a n e o u s o c u j - p m s n t . 

( a ) A p p r o v e d s e a t s f o r a l l o c c u p a n t s ( s e e f 6 . 3 5 5 ) , • 

( b ) A p p r o v e d s a f e t y b o l t s f o r a l l o c c u p a n t s . ( s o c . § • 5 . 6 4 3 ) , 

( c ) M a s t e r s w i t c h a r r a n g e m e n t { s o e @ 6 , 6 2 3 . a n d 6 . 6 3 4 ) , 

( d ) S o u r c e ( s ) o f e l e c t r i c a l e n e r g y ( s e e § § 6 . 6 3 0 t h r o u g h • ' 

6 . 6 2 2 ) , w h e r o s u c h e l e c t r i c a l e n e r g y i s n e c e s s a r y f o r o p e r a t i o n o f t h o 

r o t o r c r a f t , 

( o ) E l e c t r i c a l p r o t e c t i v e d e v i c e s ( s e e § 6 . 6 3 5 ) . 
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6 . 6 1 0 G e n e r a l . T h e p r o v i s i o n s o f i i 6 . 6 1 1 t h r o u g h 6 . 6 1 5 s h a l l 

a p p l y t o t h e i n s t a l l a t i o n o f i n s t r u m e n t s i n r o t o r c r a f t . 

6 . 6 1 1 A r r a n B o ^ o i r t a n d v i s i b i l i t y o f i n s t r u m e n t i n s t a l l a t i o n s . 

( a ) F l i g h t , n a v i g a t i o n , a n d p o w e r p l a n t i n s t r u m e n t s f o r u s e b y 

e a c h p i l o t s t a l l b e e a s i l y v i s i b l e t o h i m . 

( b ) C n m u l t i e n g i n e r o t o r c r a f t , i d e n t i c a l p o w e r p l a n t i n s t r u m e n t s 

f o r t h e s e v e r a l e n g i n e s s h a l l be s o l o c a t e d a s t o p r e v e n t a n y c o n f u s i o n a s 

t o t h e e n g i n e s t o w h i c h t h e y r e l a t e . 

( c ) T h e v i b r a t i o n c h a r a c t e r i s t i c s o f t h e i n s t r u m e n t p a n e l s h a l l 

be s u c h rs n o t t o i m p a i r s o r i o u s l y t h e r e a d a b i l i t y o r t h e a c c u r a c y o f t h e 

i n s t r u r . a n t s o r t o d a n o g e t l i e m . 

6 t 6 1 2 F l i g h t a n d n a v i g a t i o n a l i n s t r u m e n t s . 

( a ) A i r - s p e e d i n d i c a t i n g s y s t e m . T h e a i r - s p e e d i n d i c a t i n g 

s y s t e m s h e l l b e so i n s t a l l e d t h a t t h o a i r - s p e e d i n d i c a t o r s h a l l i n d i c a t e 

t r u e a i r s p e e d a t s e a l e v e l u n d e r s t a n d a r d c o n d i t i o n s t o w i t h i n a n 

a l l o w a b l e i n s t o i l a t i o n a l e r r o r o f n o t m o r e t h a n p l u s o r m i n u s 3 p e r c e n t 

c f t h e c a l i b r a t e d a i r s p o o d o r 5 n p h , w h i c h e v e r i s g r e a t e r . T h e 

c a l i b r a t i o n s h a l l be made i n f l i g h t a t a l l f o r w a r d s p e e d s o f 1 0 m p h o r 

o v e r . T h e a l l o w a b l e i n s t a l l a t i o n e r r o r s h a l l n o t b e . e x c e e d e d a t a n y 

f o r w a r d s p o o d c f 2 0 a p h a n d o v e r , ( f e e § 6 , 7 3 2 . ) 

( b ) S t a t i c a i r - v e n t s y s t e m . A l l i n s t r u m e n t s p r o v i d e d w i t h 

s t a t i c a i r c a s e c o n n o c t i o n s s h a l l b o so v e n t e d t h a t t h e i n f l u e n c e o f r o t o r ­

c r a f t s p e e d , t h e o p e n i n g or-d c l o s i n g o f w i n d o w s , a i r - f l o w v a r i a t i o n , 

m o i s t u r e , o r o t h e r f o r e i g n m a t t o r w i l l n o t s e r i o u s l y a f f e c t t h e i r a c c u r a c y . 

( c ) M a g n e t i c d i r e c t i o n i n d i c a t o r . T h e m a g n e t i c d i r e c t i o n 

i n d i c a t o r s h a l l bo s o i n s t a l l e d t h a t i t s a c c u r a c y s h a l l n o t be e x c e s s i v e l y 
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a f f e c t e d b y t h e a i r p l a n e *s v i b r a t i o n o r m a g n e t i c f i e l d s . A f t e r , t h e 

d i r e c t i o n i n d i c a t o r h a s b e e n c o m p e n s a t e d , t h e i n s t a l l a t i o n s h a l l b e , s u c h . 

t h a t t h e d e v i a t i o n i n l e v e l f l i g h t d o e s n o t e x c e e d 1 0 ° o n a n y h e a d i n g . A 

s u i t a b l e c a l i b r a t i o n p l a c a r d s h a l l be. p r o v i d e d a s s p e c i f i e d i r . § 6 . 7 3 3 . 

P o w o r p l a n t i n s t r u m e n t s 

( a ) I n s t r u m e n t l i n o s . I n s t r u m e n t l i n e s s h a l l c o m p l y w i t h t h e 

p r o v i s i o n s of I 6 . 4 2 5 . I n a d d i t i o n , i n s t r u m e n t l i n e s c a r r y i n g f l a m m a b l e 

f l u i d s or g a s e s u n d e r p r e s s u r e s h a l l b e p r o v i d e d w i t h r e s t r i c t e d o r i f i c e s 

o r e q u i v a l e n t s a f e t y d e v i c e s a t t h e s o u r c e o f t h e p r e s s u r e t o p r e v e n t t h e 

e s c a p e o f e x c e s s i v e f l u i d o r g a s i n c a s e o f l i n e f a i l u r e . 

( b ) F u e l q u a n t i t y i n d i c a t o r . . F u e l q u a n t i t y i n d i c a t o r s s h a l l 

b e c a l i b r a t e d t o r e a d z e r o d u r i n g l e v e l f l i g h t w h e n t h e q u a n t i t y c f f u o l 

r e m a i n i n g I n t h e t a n k i s e q u a l t o t h e u n u s a b l e f u o l s u p p l y a s d e f i n e d b y 

i 5 6 . 4 2 1 . ( S e e a l s o I i 6 . 7 3 6 . ) 

F u e l f l o w m e t e r s y s t e m , '.. 'hen a f l o w m e t e r , s y s t e m i s 

i n s t a l l e d , t h e m e t e r i n g c o m p o n e n t s h a l l i n c l u d e a m e a n s f o r b y - p a s s i n g 

t h o f u e l s u p p l y i n t h e e v e n t t h a t m a l f u n c t i o n i n g o f t h o m e t e r i n g c o m p o n e n t 

r e s u l t s i n a s o v o r o r e s t r i c t i o n t o f u e l f l o w . 

O i l q u a n t i t y i n d i c a t o r . 

( 1 ) A s t i c k g a u g e o r o t h e r e q u i v a l e n t m e a n s s h a l l b o . p r o ­

v i d e d t o i n d i c a t e t h o q u a n t i t y o f o i l i n e a c h t a n k . (See § 6 . 7 3 5 . ) 

( 2 ) I f a n o i l t r a n s f e r s y s t e m o r a r e s e r v e o i l s u p p l y s y s ­

t e m i s i n s t a l l e d , means s h a l l b o p r o v i d e d t o i n d i c a t e t o t h o c r e w d u r i n g 

f l i g h t t h e q u a n t i t y o f . o i l i n e a c h t a n k , 

( e ) C y l i n d e r h e a d t e m p e r a t u r e i n d i c a t o r . . A c y l i n d o r h e a d 

t e m p e r a t u r e i n d i c a t o r s h a l l b e p r o v i d e d f o r e a c h e n g i n e o r r o t o r c r a f t 

e q u i p p e d w i t h c o o l i n g s h u t t e r s . I n t h e c a s e o f r o t o r c r a f t . w h i c h do n o t 

h a v e c o o l i n g s h u t t e r s , a n i n d i c a t o r s h a l l b o p r o v i d e d i f c o m p l i a n c e w i t h 
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t b e p r o v i s i o n s o f f 6 . 451 i s d e m o n s t r a t e d i n a c o n d i t i o n o t h e r t h a n t h e 

n o s t c r i t i c a l c o o l i n g f l i g h t c o n d i t i o n . 

( f } C a r b u r e t o r a i r t e m p e r a t u r e i n d i c a t i n g s y s t e m . . A c a r b u r e t o r 

a i r t e m p e r a t u r e i n d i c a t i n g s y s t e m s h a l l b e p r o v i d e d f o r e a c h e n g i n e 

e q u i p p e d w i t h a p r e h e a t e r w h i c h i s c a p a b l e o f p r o v i d i n g a h e a t r i s e i n 

e x c e s s o f 6 0 ° F , 

( g ) O i l t e m p e r a t u r e i n d i c a t o r . U e a n s s h a l l b e p r o v i d e d t o 

i n d i c a t e t o t h e a p p r o p r i a t e m e m b e r s o f t h e f l i g h t c r e w , d u r i n g f l i g h t , 

t h e o i l i n l e t t e m p e r a t u r e c f e a c h e n g i n e . 

( h ) C o o l a n t t e m p e r a t u r e i n d i c a t o r a M e a n s s h a l l be p r o v i d e d t o 

i n d i c a t e t o t h e a p p r o p c r i i t e m e m b e r s o f t h e f l i g h t c r e w , d u r i n g f l i g h t , t h e 

c o o l a n t o u t l e t t e m p e r a t u r e o f e a c h l i q u i d - c o o l e d e n g i n e , 

E L E C T R I C A L SYSTZJtS &T2 E ^XJIRCENT 

6 , 6 2 0 I n s t a l l a t i o n , 

( a ) E l e c t r i c a l s y s t e m s a n d e q u i p m e n t s h a l l b e f r e e f r o m 

h a z a r d s i n t h e m s e l v e s , i n t h e i r m e t h o d o f o p e r a t i o n , a n d i n t h e i r e f f e c t s 

o n o t h e r p a r t s o f t h e r o t o r c r a f t . T h e y s h a l l b e p r o t e c t e d f r o m f u e l , o i l , 

w a t e r , o t h e r d e t r i m e n t a l s u b s t a n c e s , a n d f r o m m e c h a n i c a l d a m a g e , 

( b ) T h e d e s i g n o f a l l c o m p o n e n t s o f t h e e l e c t r i c a l s y s t e m s h a l l 

be a p p r o p r i a t e f o r t h e i n t e n d e d u s e , a n d t h e c o m p o n e n t s s h a l l b e c a p a b l e 

o f s a t i s f a c t o r y o p e r a t i o n o v e r t h o e n t i r e r a n g e o f e n v i r o n m e n t a l c o E d i t i o n s 

e n c o u n t e r e d i n t h e o p e r a t i o n o f t h e r o t o r c r a f t , 

( c ) E l e c t r i c a l s o u r c e s o f p o w e r s h a l l h a v e s u f f i c i e n t c a p a c i t y 

d u r i n g a l l n o r m a l f l i g h t o p e r a t i n g c o n d i t i o n s t o s u p p l y m a x i m u m p e a k s a n d 

s h o r t - t i m e and c c r t i n u c u s e l e c t r i c a l l o a d r e q u i r e m e n t s . F o r e m e r g e n c y 

o p e r a t i n g c o n d i t i o n s t h e c a p a c i t y o f e l e c t r i c a l powor s o u r c e s s h a l l b e 

s u f f i c i e n t f o r a l l e l e c t r i c a l l o a d s n e c e s s a r y t o p e r m i t a s a f e l a n d i n g * 
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6 . 6 2 1 B a t t e r i e s . . A b a t t e r y o r b a t t e r i e s s h a l l b e p r o v i d e s c o n s i s t ­

e n t w i t h t h e n e e d s o f t h e e l e c t r i c a l s y s t e m i n m e e t i n g t h e r e q u i r e m e n t s 

o f e l e c t r i c a l p o w e r c a p a c i t y . , T h e i n s t a l l a t i o n s h a l l p r o v i d e a d e q u a t e 

v e n t i l a t i o n a n d d r a i n a g e f o r t h e b a t t e r y u n d e r a l l o p e r a t i n g c o n d i t i o n s , 

a n d m o a n s s h a l l be p r o v i d e d t o p r e v e n t c o r r o s i v e b a t t e r y s u b s t a n c e f r o m 

c o m i n g i n c o n t a c t w i t h o t h e r p a r t s o f t h e r o t o r c r a f t d u r i n g s e r v i c i n g o r 

i n f l i g h t . 

6 P 6 2 2 G e n e r a t o r s y s t e m . 

( a ) G e n e r a t o r . S o u r c e s o f e l e c t r i c a l p o w e r { i n c l u d i n g t h e 

b a t t e r y ) s h a l l a c t c o o r d i n a t e l y , a n d s h a l l a l s o b e c a p a b l e o f i n d e p e n d e n t 

o p e r a t i o n . The g e n e r a t o r ( s ) s h a l l be c a p a b l e o f d e l i v e r i n g s u f f i c i e n t 

p o w e r to k e e p t h o b a t t e r i e s c h a r g e d , a n d i n a d d i t i o n s h a l l p r o v i d e f o r t h e 

n o r m a l e l e c t r i c a l p o w e r r e q u i r e m e n t s o f t h e r o t o r c r a f t . 

( b ) G o n o r a t o r c o n t r o l s . G e n e r a t o r v o l t a g e c o n t r o l e q u i p m e n t 

s h a l l b e c a p a b l e o f r e g u l a t i n g t h e g e n e r a t o r o u t p u t w i t h i n r a t e d l i m i t s . 

( c ) R . o v e r s e c u r r e n t c u t - o f f . A g e n e r a t o r r e v e r s e c u r r e n t 

c u t - o f f s h a l l d i s c o n n e c t t h e g e n e r a t o r f r o m t h e b a t t e r y a n d f r o m o t h e r 

g e n e r a t o r s w h e n t h e g e n e r a t o r i s d e v e l o p i n g a v o l t a g e o f s u c h v a l u e t h a t 

c u r r e n t - s u f f i c i e n t t o c a u s e m a l f u n c t i o n i n g c a n f l o w i n t o t h e g e n e r a t o r . . 

6 . 6 2 5 M a s t e r s w i t c h . A m a s t e r s w i t c h a r r a n g e m e n t s h a l l b e p r o v i d e d 

w h i c h w i l l d i s c o n n e c t a l l s o u r c e s o f e l e c t r i c a l p o w e r f r o m t h e m a i n 

d i s t r i b u t i o n s y s t e m a t a p o i n t a d j a c e n t t o t h e p o w e r s o u r c e s . 

_6 .6S4 M a s t e r s w i t c h i n s t a l l a t i o n . T h e m a s t e r s w i t c h o r i t s c o n t r o l s 

s h a l l b o so i n s t a l l e d t h a t i t i s e a s i l y d i s c e r n i b l e a n d a c c e s s i b l e t o a 

member o f t h e c r e w i n f l i g h t . 

6 . 6 2 5 P r o t e c t i v e d e v i c e s . P r o t e c t i v e d e v i c e s ( f u s e s o r c i r c u i t 

b r e a k e r s ) s h a l l b e i n s t a l l e d i n t h e c i r c u i t s t o a l l e l e c t r i c a l e q u i p m e n t , 
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e x c e p t t h a t s u c h i t a r s n e e d n o t b e i n s t a l l e d i n t h e " m a i n c i r c u i t s " o f s t a r t ­

e r n o t o r s o r i n o t h e r c i r c u i t s w h e r e no h a z a r d i s p r e s e n t e d b y t h e i r o m i s ­

s i o n . I f f u s e s a r e u s e d , o n o s p a r e o f e a c h r a t i n g o r 5 0 p e r c e n t s p o r e 

f u s e s c f e a c h r a t i n g , w h i c h e v e r i s t h e g r e a t e r , s h a l l b e p r o v i d e d B 

6 . 6 2 5 P r o t e c t i v e d e v i c e s i n s t a l l a t i o n . P r o t e c t i v e d e v i c e s i n c i r ­

c u i t s u s e d i n f l i g h t s h a l l be c o n v e n i e n t l y l o c a t e d a n d p r o p e r l y i d e n t i f i e d 

t o f a c i l i t a t e r e p l a c e m e n t o f f u s e s o r r e s e t t i n g o f c i r c u i t b r e a k e r s i n 

f l i g h t . 

5 . 6 3 7 S L a c t r i c c a b l e s . T h e e l e c t r i c c a b l e s u s e d s h a l l b e i n a c c o r d ­

a n c e w i t h approval s t a n d a r d s f o r a i r c r a f t e l e c t r i c c a b l e o f a s l o w - b u r n i n g 

t y p e . T h o y s h a l l h a v - - c u r r o r t - e a r r y i n g c a p a c i t y s u f f i c i e n t t o d e l i v e r t h e 

n e c e s s a r y p o w e r t o t h e i t e m s o f e q u i p m e n t t o w h i c h t h e y a r e c o n n e c t e d . 

6 ^ 6 2 8 S w i t c h e s ^ S w i t c h e s s h a l l bo c a p a b l e o f c a r r y i n g t h e i r r a t e d 

c u r r c r . t . T h e y s h a l l b e a c c e s s i b l e t o f o e c r e w a n d s h a l l b e l a b e l e d a s t o 

o p e r a t i o n a n d t h e c i r c u i t c o n t r o l l e d . 

L I G H T S 

6 . 6 5 0 I n s t r - j j a c - n t l i g h t s . 

( a ) I r i S t r o r c n t l i g h t s s h a l l p r o v i d e s u f f i c i e n t i l l u m i n a t i o n t o 

m a k e a l l i n s t r u r . a n . t s , s w i t c h e s , e t c , , e a s i l y r e a d a b l e . ' 

(b) I n s t r u m e n t l i g h t s s h a l l b o so i n s t a l l e d t h a t t h e i r d i r e c t 

r a y s a r e s h i e l d e d f r o r . t h e p i l o t ' s e y e s a n d so t h a t n o o b j e c t i o n a b l e r e ­

f l e c t i o n s o r e v i s i b l e t o h i m . . t . . . . . . 

6 . 6 5 1 L s n d i : - . g l i g h t s . 

( a ) L a r - d i n g a n d h o v e r i n g l i g h t s s h a l l b e . o f t i n a p p r o v e d t y p e . 

( b ) L a n d i n g l i g h t s s h a l l bo i n s t a l l e d s o t h a t t h e r e i s n o o b j e c ­

t i o n a b l e g l a r e v i s i b l e t o t h e p i l o t a n d s o t h a t t h e p i l o t i s n o t a d v e r s e l y 

a f f e c t e d b y h a l a t i o n . 

http://instrur.an.ts
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6 . 6 2 1 B a t t e r i e s ; , A b a t t e r y o r b a t t e r i e s s h a l l b e p r o v i d e d c o n s i s t -

• ' o u t w i t h t h o n e e d s o f t h o e l e c t r i c a l s y s t e m i n m e e t i n g t h e r e q u i r e m e n t s 

o f e l e c t r i c a l p o w e r c a p a c i t y . T h e i n s t a l l a t i o n s h a l l p r o v i d e a d e q u a t e 

v e n t i l a t i o n a n d d r a i n a g e f o r t h e b a t t e r y u n d e r a l l o p e r a t i n g c o n d i t i o n s , 

a n d m e a n s s h a l l be p r o v i d e d t o p r e v e n t c o r r o s i v e b a t t e r y s u b s t a n c e f r o m 

c o m i n g i n c o n t a c t w i t h o t h e r p a r t s o f t o o r o t o r c r a f t d u r i n g s e r v i c i n g o r 

i n f l i g h t . 

6 0 6 2 S G e n e r a t o r s y s t e m , 

C a ) Gen e r a t o r , S o u r c e s o f e l e c t r i c a l p o w e r ( i n c l u d i n g t h e 

b a t t e r y ) s h a l l a c t c o o r d i n a t e l y , a n d s h a l l a l s o be c a p a b l e o f i n d e p e n d e n t 

o p e r a t i o n . The g e n e r a t o r ( s ) s h a l l be c a p a b l e o f d e l i v e r i n g s u f f i c i e n t 

p o w e r t o k e e p t h e b a t t e r i e s c h a r g e d , a n d i n a d d i t i o n s h a l l p r o v i d e f o r t h e 

n o r m a l e l e c t r i c a l p o w e r r e q u i r e m e n t s o f t h e r o t o r c r a f t . 

( b ) G e n e r a t o r c o n t r o l s . G e n e r a t o r v o l t a g e c o n t r o l e q u i p m e n t 

s h a l l b e c a p a b l e o f r e g u l a t i n g t h e g e n e r a t o r o u t p u t w i t h i n r a t e d l i m i t s , 

( c ) R e v e r s e c u r r e n t c u t - o f f , A g e n e r a t o r r e v e r s e c u r r e n t 

c u t - o f f s h a l l d i s c o n n e c t t h e g e n e r a t o r f r o m t h o b a t t e r y a n d f r o m o t h e r 

g e n e r a t o r s w h e n t h e g e n e r a t o r i s d e v e l o p i n g a v o l t a g e o f s u c h v a l u e t h a t 

c u r r e n t s u f f i c i e n t t o c a u s e m a l f u n c t i o n i n g c a n f l o w i n t o t h e g e n e r a t o r , 

6 , 6 2 3 i ^ s t e r s w i t c h . A m a s t e r s w i t c h a r r a n g e m e n t s h a l l b e p r o v i d e d 

w h i c h w i l l d i s c o n n e c t a l l s o u r c e s o f e l e c t r i c a l p o w e r f r o m t h o m a i n 

d i s t r i b u t i o n s y s t e m a t a p o i n t a d j a c e n t t o t h e p o w e r s o u r c e s . 

, 6 . 6 8 4 M a s t e r s w i t c h i n s t a l l a t i o n . T h e m a s t e r s w i t c h o r i t s c o n t r o l s 

s h a l l b e so i n s t a l l e d t h a t i t i s e a s i l y d i s c e r n i b l e a n d a c c e s s i b l e t o a 

member o f t h e c r e w i n f l i g h t . 

6 . 6 2 5 P r o t e c t i v e d e v i c e s . P r o t e c t i v e d e v i c e s ( f u s e s o r c i r c u i t 

b r e a k e r s ) s h a l l b e i n s t a l l e d i n t h e c i r c u i t s t o a l l e l e c t r i c a l e q u i p m e n t , 
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except t h a t such items need not be i n s t a l l e d i n t h e main c i r c u i t s o f s t a r t ­

er motors or i n other c i r c u i t s w h e r e ' h o hazard i s presented b y ^ t h o i r omis­

s i o n . ' I f fuses are usedj one spare o f ea-ch r a t i n g o r 50 percent spore • 

fuses c f each Tat ing , v;hichever i s t h e gr e a t e r , s h a l l be provided t 

6.625 Protective.- devices i n s t a l l a t i o n . P r o t e c t i v e devices i n c i r ­

c u i t s used i n f l i g h t s h a l l be conveniently l o c a t e d and p r o p e r l y i d e n t i f i e d 

t o f a c i l i t a t e repi°eer>ont of fuses or r e s e t t i n g of c i r c u i t ' b r e a k e r s i n 

f l i g i t . 

6.627 E l e c t r i c cables. The e l e c t r i c cables used s h a l l be i n accord­

ance w i t i i approved staadards "for a i r c r a f t e l e c t r i c cable of a slow-burning 

t y p e . Thoy s h a l l bav^ c u r r e n t - c a r r y i n g capacity s u f f i c i e n t to d e l i v e r the 

necessary power t o the items o f equipment t o vjhich they are connected. 

6..628 Switches,, Switches s h a l l be capable o f c a r r y i n g t h e i r r a t e d 

c u r r e n t . Tv^y s h a l l be accessible to the crew and s h a l l bo labeled as to 

op e r a t i o n and the c i r c u i t c o n t r o l l e d . • 

LIGHTS 

6.650 Ir.3truncnt l i g h t s o 

(a) InstruT-cnt l i g h t s s h a l l provide s u f f i c i e n t i l l u m i n a t i o n t o 

make a l l i nstruments, switches, e t c . , e a s i l y readable. 

(b) Instrument l i g h t s s h a l l be so i n s t a l l e d t h a t t h e i r d i r e c t 

rays are shielded from tho p i l o t ' s eyes and so t h a t no o b j e c t i o n a b l e r e ­

f l e c t i o n s ore v i s i b l e t o b i n , >. . " 

6*651 Landii-^; l i g h t s . . . . 

(a) Landing and hovering l i g h t s s h a l l be o f an approved type. 

(b) Landing l i g h t s s h a l l bo i n s t a l l e d so t h a t t h e r e i s no objec­

t i o n a b l e g l a r e v i s i b l e to the p i l o t and so t h a t t h e p i l o t i s not adversely 

a f f e c t e d by h a l a t i o n . 
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( c ) L a n d i n g l i g h t s s h a l l b e i n s t a l l e d i n a l o c a t i o n w h e r e t h e y 

p r o v i d e t h e n e c e s s a r y i l l u m i n a t i o n f o r n i g h t o p e r a t i o n i n c l u d i n g h o v e r i n g 

a n d l a n d i n g a 

( d ) A s w i t c h f o r e a c h l i g h t s h a l l b o p r o v i d e d , e x c e p t t h a t w h e r e 

m u l t i p l e l i g h t s a r e i n s t a l l e d a t o n e l o s a t i o n a s i n g l e s w i t c h f o r t h o m u l ­

t i p l e l i g h t s s h a l l be a c c e p t a b l e * 

6 .632 - P o s i t i o n l i g h t s y s t e m . . I f a p o s i t i o n l i g h t s y s t e m i s i n s t a l l e d , 

i t s h a l l b e o f a t y p e c e r t i f i c a t e d i n a c c o r d a n c e w i t h P a r t 15 o f t h e C i v i l 

A i r R e g u l a t i o n s , n n d s h a l l c o m p l y w i t h t h e p e r t i n e n t p r o v i s i o n s o f t h a t 

p a r t . 

6_,655 I n s t a l l a t i o n r e q u ' d r o m e n t a ^ T h e i n s t a l l a t i o n r e q u i r e m e n t s o f 

p a r a g r a p h s ( a ) t h r o u g h ( c ) a p p l y t o s i n g l e c i r c u i t s y s t e m s and . s h a l l b e 

c o m p l i e d v j i t h i f t h i s t y p e s y s t e m i s i r . s t c U e a . ™ / 

( a ) F o r w a r d a n d r o a r p o s i t i o n l i g h t S y S i n g l e c i r c u i t s y s t e m s 

s h a l l c o n s i s t o f a n a v i a t i o n r e d l i g h t , a n a v i a t i o n g r e e n l i g h t , a n d a n 

a v i a t i o n v ; h i t e l i g h t . T h e r o d e n d t h e g r e e n l i g h t s s h a l l b e r e f e r r e d t o 

a s f o r w a r d p o s i t i o n l i g h t s a n d s h a l l be so i n s t a l l e d t h a t , w i t h t h e 

r o t o r c r a f t i n n o r m a l f l y i n g p o s i t i o n , t h o r o d l i g h t I s d i s p l a y e d o n - t h e 

l e f t s i d e ' a n d t h e g r e e n l i g h t o n t h e r i g h t s i d e , e a c h s h o w i n g u n b r o k e n 

l i g h t b e t w e e n t w o V e r t i c a l p i a n o s t h o d i h e d r a l a n g l e o f i s h i c h i s 1 1 0 ° 

w h o n m e a s u r e d t o t h e l e f t a n d r i g h t , r e s p e c t i v e l y , o f t h e r o t o r c r a f t f r o m 

d e a d a h e a d . T h e s e l i g h t s s h a l l b e s p a c e d l a t e r a l l y a s f a r a p a r t - a s 

p r a c t i c a b l e . T h e w h i t e l i g h t s h a l l b e r e f e r r e d t o a s - a r e a r p o s i t i o n 

l i g a t , - a n d s h a l l b e m o u n t e d a s f a r a f t a s p r a c t i c a b l e a n d so i n s t a l l e d 

. 6 / 
I n s t a l l a t i o n r e q u i r e m e n t s f o r d u a l c i r c u i t p o s i t i o n l i g h t s y s t e m s 

a r c c o n t a i n e d i n P a r t 4 b o f t h e C i v i l A i r R e g u l a t i o n s , ; ... . . 
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t h a t u n b r o k e n l i ^ h t i s d i r e c t o r " s y m m e t r i c a l l y a f t i n s u c h a m a n n e r ^ t h a t 

t h e 3 > l s o f t h i m a x i m u r . c o n e o f I l l u m i n a t i o n i s p c . r r c l l o l t o t h e f o r w a r d 

f l i p - h t r a t h . Zv. a d d i t i o r , t h e i n t e r s e c t i o n o f t h o t r o p i a n o s f o r ^ i n p 

d i h e d r a l ?n - - l - i r A r i v e n : n P a r t ' l £ o f t h s C i v i l M r P e c u l a t i o n s s h a l l b o 

v e r t i c a l . 

( b ) C i r c u i t . T h e f o r . / a r d p o s i t i o n l imits a n d t h e r e a r w h i t e 

p o s i t i o n l i o h t r h e . l l o o a r t i t u t " t h o p i n t l e c i r c u i t . 

( c ) l o s i t i c n I f r h t - l a s h e r . I f i n s t a l l e d , a p o s i t i o n l i p h t 

f l a s h . r a h a l l b e o f a t v o c a c c e p t a b l e t o tho A d m i n i s t r a t o r . 

6 .636 ? i d o n ^ I l ^ h t . 

(a) ".->.->;. a r i J i n . r ( a n c h o r ) l i p h t i s r e q u i r e d , f o r a r o t o r c r a f t 

o o o r a t . . . d i r o r : orator, i t s h a l l b e c a p a b l e o f s h e w i n g a v r h i t o l i p h t f o r & t 

l e a s t ? . f l . - s a t re: r h t u n d e r c l e a r a t : : j o s t - h t r i e c o n d i t i o n s . 

( o ) I - i i _ n a l i g h t s s h a l l b - i n s t a l l e d s o t h a t t h e y w i l l shew a 

m a x i m u m p r a c t i c a b l e u n b r o k e n l i r h t r . r hon t h 3 r o t o r c r a f t i s moored o r 

d r i f t i n g e n t h o * v a t o r , E x t e r n a l l y h u n g l i q h t s s h a l l b o p o r r i t t e d . 

SAFET1' i - y i p j v j T 

6»6aO G e n e r a l . P . c c u i r o d s a f e t y e q u i p m e n t w h i c h t h e c r e w I s e x ­

p e c t e d t o o p - r a t e ot a t i r e o f a roc r o o m e r , such as f l a r e s and a u t o m a t i c 

l i f o - r a f t r e l e a s e s , sac 11 be r o a d i l y a c c e s s i b l e . (Soe a l s o § 6 .739 ( o ) „ ) 

6.6I4.I ? l a r - s . : . T . : n p a r a ^ h u t . . f l a r o s are r e q u i r e d , t h o y s h a l l b e 

o f ar. ? . p i r c v i d t;-ro . 

eVcLo: .'la,- i n s t - l l a t i o n . 

(a) P a r a c h u t e f l a r e s s h a l l b o roloasablo f r o . " tho p i l o t c o i s p r t -

n o n t una i n s t a l l . ; -' t o : i r . i r i c : the d a n g o r O f a c c i d e n t a l d i s c h a r g e . 

( '0 ) I t s h a l l .>: A r . o n s t " ? t t - c i n f l i - h t t h a t tho f l a r e i n s t a l l a ­

t i o n i s s u c h t h a i . _ - - j - i t i c r _ c r . bo a c c o r r i l i s h o d v i t h o u t h a z a r d t o tho r o t o r * 

c r a f t a n d i t s o c c u p a n t s . 

http://rhe.ll
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(c) I f r e c o i l loads'are involved i n the eje c t i o n of the f l a r e s , 

the structure of the rotorcraft s h a l l withstand- such- loads.;- • ' 

6.643 Safety b e l t s . Rotorcraft manufactured on or afte r the 

effe c t i v e date of this'part s h a l l be "equipped with safety b e l t s approved 

i n accordance with § 6,19. In'no'case s h a l l the rated strength of the 

safety belt be l e s s than that corresponding with the ultimate load factors 

specified, taking due account of the dimensional c h a r a c t e r i s t i c s of the 

safety belt i n s t a l l a t i o n for the s p e c i f i c seat or berth arrangement. Safe­

ty b e l t s s h a l l be attached so that no part of the anchorage w i l l f a i l at a 

load lower than that corresponding with the ultimate load factors speci­

f i e d . (See I 6,260.) : 

6.644 Emergency f l o t a t i o n and signaling equipment. When emergency • 

fl o t a t i o n and signaling equipment i s required by the operating r u l e s of 

the C i v i l Air Regulations, such equipment s h a l l comply with the provisions 

of paragraphs (a) through ( c ) . 

(a) Rafts and l i f e preservers s h a l l be i n s t a l l e d so as to be 

readily available to the crew and passengers. 

(b) Rafts released automatically or released by the p i l o t s h a l l 

be attached to the rotorcraft by means of a l i n e to keep them alongside the 

rot o r c r a f t . 

(c) Signaling devices s h a l l be free from hazard i n t h e i r opera­

tion and s h a l l be i n s t a l l e d i n an accessible location. 
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. MISCELLAivBOUS EQUIPiiEMT 

6.650 Hydraulic systems. 

(a) Design? Hydraulic systems and elements s h a l l withstand, 

without exceeding the y i e l d point, a l l st r u c t u r a l loads which are expected 

to be imposed i n addition to the hydraulic loads. 

(b) Tests. Hydraulic systems s h a l l be substantiated b3' proof 

pressure t e s t s . Vihen proof tested, no part of a hydraulic system s n a i l 

f a i l , malfunction, or experience a permanent set. The proof load of any 

system s h a l l be 1 . 5 times the maximum operating pressure of that system, 

(c) Accumulators. Hydraulic accumulators or pressurized r e s e r ­

v o i r s s h a l l not be i n s t a l l e d on the engine side of the f i r e wall, except 

when they form an integral part of the engines 
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SUBPART C- - OPERATING L I M I T A T I O N S AND INFORMATION 

G E N E R A L 

' 6.700 S c o p e . 

( a ) T h e o p e r a t i n g l i m i t a t i o n s i n § § 6,710 t h r o u g h 6*718 s h a l l 

b e e s t a b l i s h e d a s p r e s c r i b e d i n t h i s p a r t . 

( b ) T h e o p e r a t i n g l i m i t a t i o n s , t o g e t h e r - w i t h a n y o t h e r i n f o r m a ­

t i o n c o n c e r n i n g t h e r o t o r c r a f t f o u n d n e c e s s a r y f o r s a f e t y d u r i n g o p e r a t i o n , 

s h a l l ' b e i n c l u d e d i n t h e R o t o r c r a f t F l i g h t M a n i a l ( § 6,7^0), s h a l l b e 

e x p r e s s e d a s m a r k i n g s a n d p l a c a r d s ( § 6.73O), a n d s h a l l b e made a v a i l a b l e 

b y s u c h o t h e r means a s w i l l c o n v e y t h e i n f o r m a t i o n t o t h e c r e w m e m b e r s , 

OPERATING L I M I T A T I O N S 

6 e710 A i r - s p e e d l i m i t a t i o n s - g e n e r a l . W h e n a i r - s p e e d l i m i t a t i o n s 

a r e a f u n c t i o n o f w e i g h t , w e i g h t d i s t r i b u t i o n , a l t i t u d e , o r o t h e r f a c t o r s , 

t h e v a l u e s c o r r e s p o n d i n g w i t h a l l c r i t i c a l c o m b i n a t i o n s o f t h e s e v a l u e s 

s h a l l b e e s t a b l i s h e d . 

6.7H N e v e r - e x c e e d s p e e d "%E« 

( a ) T h e n e v e r - e x c e e d s p e e d s h a l l b e e s t a b l i s h e d . I t s h a l l n o t 

b e l e s s t h a n t h e m a x i m u m l e v e l f l i g h t s p e e d w i t h a l l e n g i n e s o p e r a t i n g a t 

m a x i m u m c o n t i n u o u s r p m a n d 90 p e r c e n t o f m a x i m u m c o n t i n u o u s p o w e r , n o r 

g r e a t e r t h a n e i t h e r o f t h e f o l l o w i n g * 

(1) 0,9V e s t a b l i s h e d i n a c c o r d a n c e w i t h § 6,20U, 

(2) 0.9 t i m e s t h e . m a x i m u m s p e e d d e m o n s t r a t e d i n a c c o r d a n c e 

w i t h I 6 . l l t O . 

( b ) I t ' s h a l l b e p e r m i s s i b l e t o ' v a r y t h e n e v e r - e x c e e d s p e e d 

w i t h a l t i t u d e a n d r o t o r r p m , p r o v i d e d t h a t t h e r a n g e s o f t h e s e v a r i a b l e s 

a r e s u f f i c i e n t l y l a r g e t o a l l o w a n o p e r a t i o n a l l y p r a c t i c a l a n d s a f e 

v a r i a t i o n o f t h e n e v e r - e x c e e d s p e e d s . 
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6 . 7 1 2 O p e r a t i n g speed r a n g e . An o p a r a t i n g speed range s h a l l be 

e s t a b l i s h e d f o r e a c h r o t o r c r a f t . 

6 C 7 1 3 Hotor s p e e d . R o t o r rpm l i m i t a t i o n s s h a l l be e s t a b l i s h e d as 

s e t f o r t h i n paragraphs ( a ) and ( b ) . 

( a ) i&axiauri power o f f ( a u t o r o t a t i o n ) . Wot t o exceed 95> p e r -
* 

c e n t of t h e . maximum d e s i g n r p n determined tinder 1 6 . 201 ; ( b ) or 9 ? p e r c e n t 

of the maximum rpm demonstrated dur ing the type t e s t s ( see § 6 . 1 0 3 ( b ) ) » 

w h i c h e v e r i s l o w e r . 

(b ) lUnJTTimc. 

( 1 ) Power e f f „ Not l e s s t h a n 1 0 ? p e r c e n t of the h i g h e r 

o f t h e f o i l erring: 

( i ) The minimum demonstrated d u r i n g the type t e s t s 

( s e e § 6 . I O 3 ( b ) ) , 

( i i ) The idlniisum determined by d e s i g n s u b s t a n t i a t i o n . 

(2 ) Power o n . ' "Not l e s s - t h a n the h i g h e r of t h e f o l l o w i n g : 

( i ) The minimum demonstrated d u r i n g the type t e s t s 

( s e e § 6 , 1 0 3 ( a ) ) , 

( i i ) The minimum determined b y d e s i g n s u b s t a n t i a t i o n 

and not h i g h e r t h a n a v a l u e determined i n compliance w i t h § 6 , 1 0 3 - ( a ) , 

6.711i Powerplant l i m i t a t i o n s . The powerplant l i m i t a t i o n s s e t f o r t h 

i n p a r a g r a p h s ( a ) through ( c ) s h a l l be e s t a b l i s h e d f o r the r o t o r c r a f t . 

They s h a l l not exceed the c o r r e s p o n d i n g l i m i t s e s t a b l i s h e d a s a p a r t o f 

the type c e r t i f i c a t i o n of tho engine i n s t a l l e d on t h e r o t o r c r a f t . 

( a ) T a k e - o f f o p e r a t i o n . The t a k e - o f f o p e r a t i o n s h a l l be 

l i m i t e d b y : * 

( 1 ) The iraximum r o t a t i o n a l speed , w h i c h s h a l l not be 

g r e a t e r t h a n tho maximum v a l u e determined by the r o t o r d e s i g n , nor g r e a t e r 

t h a n t h e maximum v a l u e demonstrated d u r i n g type t e s t s , 
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( 2 ) The maximum p e r m i s s i b l e m a n i f o l d p r e s s u r e , . 

(3) The time l i m i t upon the use of the c o r r e s p o n d i n g powerj• 

' '• (h) The maximum a l l o w a b l e c y l i n d e r h e a d , c o o l a n t o u t l e t , 

or o i l t e m p e r a t u r e s , i f a p p l i c a b l e when the time l i m i t of subparagraph ( 3 ) 

of t h i s p a r a g r a p h exceeds two minuteiS, • • 

( b ) Continuous operation» The c o n t i n u o u s o p e r a t i o n s h a l l be 

l i m i t e d b y : . . • 

( 1 ) The maximum r o t a t i o n a l s p e e d , v h i c h s h a l l not be . 

g r e a t e r ' t h a n the maximum v a l u e determined b y t h e r o t o r d e s i g n , n o r g r e a t e r 

t h a n the ftaximum v a l u e demonstrated d u r i n g type t e s t s f 

( 2 ) The minimum r o t a t i o n a l speed demonstrated . i n compl iance 

w i t h the r o t o r speed r e q u i r e m e n t s a s p r e s c r i b e d i n § 6 .713 ( b ) ( 2 ) , 

( c ) F u e l octane r a t i n g . The'minimum octane r a t i n g of f u e l 

s h a l l be e s t a b l i s h e d f o r s a t i s f a c t o r y o p e r a t i o n of tho p o w e r p l a n t w i t h i n 

the l i m i t a t i o n s p r e s c r i b e d i n paragraphs ( a ) and (b ) of t h i s s e c t i o n . 

6»7If? L i m i t i n g h e i g h t f o r a u t q r o t a - t i v e l a n d i n g . I f a range o f 

h e i g h t s e x i s t s a t any s p e e d , i n c l u d i n g z e r o , w i t h i n w h i c h i t i s not p o s s i b l e 

t o make a s a f o l a n d i n g f o l l o w i n g power f a i l u r e , the range o f h e i g h t s and 

i t s v a r i a t i o n w i t h f o r w a r d speed ehffill be e s t a b l i s h e d t o g e t h e r w i t h any 

o t h e r p e r t i n e n t i n f o r m a t i o n ^ such a s typo of l a n d i n g s u r f a c e . (See 

§ 6 . 7 U ( f ) .) 

6 .716 R o t o r c r a f t w e i g h t and r c e n t e r of " g r a v i t y l i m i t a t i o n s . The 

r o t o r c r a f t w e i g h t and e . g . l i m i t a t i o n s t o bo e s t a b l i s h e d a r e t h o s e r e q u i r e d 

t o bo determined by §§ 6 .101 and 6 . 1 0 2 , , 

6 ,71% Minimum f l i g h t crew-. • The minimum f l i g h t crew s h a l l be 

e s t a b l i s h e d by t h e A d m i n i s t r a t o r a s t h a t number of persons w h i c h ho f i n d s 

n e c e s s a r y f o r s a f e t y i n the o p e r a t i o n s a u t h o r i z e d under § 6.718-, T h i s 

f i n d i n g s h a l l be based upon the work l o a d i n p o s e d upon i n d i v i d u a l c r e w 
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m e m b e r s w i t h due c o n s i d e r a t i o n g i v e n t o t h o a c c e s s i b i l i t y a n d t h e e a s e 

o f o p e r a t i o n o f a l l n e c e s s a r y c o n t r o l s b y t h e a p p r o p r i a t e c r e w m e m b e r s * 

6 . 7 1 8 T y p ^ s o f o p e r a t i o n . T h e t y p e o f o p e r a t i o n t o v r h i c h a r o t o r ­

c r a f t i s l i m i t e d s h a l l b e e s t a b l i s h e d o n t h e b a s i s o f f l i g h t c h a r a c t e r ­

i s t i c s a n d t h e c c u i p a o n t I n s t a l l o d . ( S e e t h o o p e r a t i n g p a r t s o f t h e C i v i l 

A i r R e g u l a t i o n s . ) 

6.719 l i a i n t o n a n c e m a n u a l . T h e a p p l i c a n t s h a l l f u r n i s h w i t h e a c h 

r o t o r c r a f t a m a i n t e n a n c e m a n u a l t o c o n t a i n i n f o r m a t i o n w h i c h he c o n s i d e r s 

e s s e n t i a l f o r t h e p r o p e r m a i n t e n a n c e o f t h o r o t o r c r a f t * T h o m a i n t e n a n c e 

m a n u a l s h a l l i n c l u d e r e c o m m e n d e d l i m i t s o n s e r v i c e l i f e o r r e t i r e m e n t 

p e r i o d s f o r m a j o r c o r - p o n o n t s o f t h e r o t o r c r a f t . 

i S R K I H G S AXD PIA'CARDS 

6»730 G e n e r a l . 

( a ) The m a r k i n g s a n d p l a c a r d s s p e c i f i e d i n § § 6.731 t h r o u g h 

6.73B a r e r e q u i r o d f o r a l l r o t o r c r a f t . 

( b ) M a r k i n g s a n d p l a c a r d s s h a l l b e d i s p l a y e d i n c o n s p i c u o u s 

p l a c o s a n d s h a l l be s u c h t h a t t h e y c a n n o t b o e a s i l y e r a s e d , d i s f i g u r e d , 

o r o b s c u r e d . 

( c ) A d d i t i o n a l i n f o r m a t i o n , p l a c a r d s , a n d i n s t r u m e n t m a r k i n g s 

h a v i n g a d i r e c t a n d i m p o r t a n t b e a r i n g o n s a f o o p e r a t i o n o f t h e r o t o r c r a f t 

s h a l l b o r o c u i r o d ^rhen u n u s u a l d e s i g n , o p e r a t i n g , o r h a n d l i n g c h a r a c t e r ­

i s t i c s s o w a r r a n t . 

6,?3l I n s t r u m e n t Markings - g e n e r a l . 

( a ) "Then r - i r k i n g s a r o p l a c e d o n t h e c o v e r g l a s s o f t h e i n s t r u ­

m e n t , p r o v i s i o n s h a l l b e ma do t o m i n t a l n t h e c o r r e c t a l i g n m e n t o f t h e 

g l a s s c o v e r - w i t h t h e f a c e o f t h v , d i a l , " 
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( b ) A l l a r c s , a n d l i n e s , s h a l l b e o f s u f f i c i e n t w i d t h a n d s o 

l o c a t e d t h a t t h o y a r e . c l q a r l y v i s i b l e i t o t h e p i l o t . 

. 6̂ 732 A i r - s p e e d i n d i c a t o r . I n s t r u m e n t i n d i c a t i o n s s h a l l b e i n t e r m s 

o f I n d i c a t e d a i r s p e e d . T h e m a r k i n g s s o t f o r t h i n p a r a g r a p h s ( a ) t h r o u g h 

( c ) s h a l l b o . .used t o . i n d i c a t e to t h e p i l o t t h e m a x i m u m a n d m i n i m u m ' 

p o r r . d s s i b l o s p e e d s rr;ci t h e n o r a a l p r e c a u t i o n a r y o p e r a t i n g r a n g e s , (Goe 

§ 6.612 ( a ) . ) , 

. ( a ) A r e d r a d i a l l i n e s h a l l b u u & c d t o i n d i c a t e t h o ; l i m i t 

b e y o n d w h i c h o p e r a t i o n i s d a n g e r o u s . 

. ( b ) A y e l l o w a r c s h a l l b e u s e d t o i n d i c a t e t h e p r e c a u t i o n a r y 

o p e r a t i n g r a n g e , , 

•(c). A g r e e n a r c s h a l l b e u s a d t o i n d i c a t e t h o s a f e o p e r a t i n g 

r a n g e . 

6,733 M a g n e t i c d i r e c t i o n i n d i c a t o r . A p l a c a r d s h a l l b e i n s t a l l e d • 

o n o r i n c l o s e p r o x i m i t y t o t h o m a g n e t i c d i r e c t i o n i n d i c a t o r w h i c h s h a l l 

c o m p l y w i t h t h e r e q u i r e m e n t s o f p a r a g r a p h s ( a ) t h r o u g h ( c ) . ( S e e . . 

§ 6.612 ( c ) „ ) . . . 

( a ) T h e p l a c a r d s h a l l c o n t a i n t h o c a l i b r a t i o n o f t h e i n s t r u m e n t 

i n a l e v e l f l i g h t a t t i t u d e w i t h e n g i n e ( s ) o p e r a t i n g , 

.(b) T h e p l a c a r d s h a l l s t a t e w h e t h e r the"'calibration w a s made 

with r a d i o r e c e i v e r ( s ) o n o r o f f . , ,' 

. ( c ) Tho c a l i b r a t i o n r e a d i n g s s h a l l b e i n t e r m s o f m a g n e t i c 

h e a d i n g s i n n o t g r e a t e r t h a n h$° i n c r e m e n t s , _ . .... 

6a?3U P o w e r p l a n t i n s t r u m e n t s - g e n e r a l . A l l r e q u i r e d p o w e r p l a n t 

i n s t r u m e n t s s h a l l - b e m a r k e d a s r e q u i r e d i n p a r a g r a p h s ( a ) t h r o u g h ( c ) . 

( S e e § 6.613 ») , . • ,. ... . . 

(.a.) Tt je maximum a n d , t h e miniim.ua ( i f . a p p l i c a b l e ) s a f e o p e r a t i o n 

l i m i t s , s h a l l b e m a r k e d w i t h r q d r a d i a l l i n o s . 

http://miniim.ua


- 134 -

( b ) T h e n o r m l o p e r a t i n g r a n g e s s h a l l b e n a r k e d v d t h a g r e e n 

a r c n o t e x t e n d i n g b e y o n d t h e mxiHun a n d r a i r . i n u m s a f e o p e r a t i n g l i r n i t s . 

( c ) The t a k e - o f f a n d p r e c a u t i o n a r y r a n g e s s h a l l b e m a r k e d with 

a y e l l o w a r c . 

6.73g O i l q u a n t i t y i n d i c a t o r s . O i l q u a n t i t y i n d i c a t o r s s h a l l b e 

r a r k e d i n s u f f i c i e n t i n c r o r = o n t s t o i n d i c a t e r e a d i l y a n d a c c u r a t e l y t h o 

q u a n t i t y o f o i l , ( S e e § 6.613 ( d ) . ) 

6.736 F u e l Q u a n t i t y i n d i c a t o r . When t h e u n u s a b l e f u e l s u p p l y f o r 

a n y . t a n k e x c e o d s 1 g a l l o n o r 5 p e r c e n t o f t h o t a n k c a p a c i t y , Thichever i s 

t h o g r e a t e r , a r o d a r c s h a l l b o m a r k e d o n t h e i n d i c a t o r e x t e n d i n g f r o m 

t h o c a l i b r a t e d z e r o r e a d a n g t o t h e l o w e s t r e a d i n g o b t a i n a b l e i n t h e l e v e l 
6 , 4 2 1 a n d 

f l i g h t a t t i t u d e . (Seo S? /6 .6 l3 ( b ) . ) A n o t a t i o n i n t h e R o t o r c r a f t F l i g h t 

2 & n u a l s h a l l b e i r . d e t o i n d i c a t e t h a t t h e f u e l r e m i n i n g i n t h e t a n k w h e n 

t h e q u a n t i t y i n d i c a t o r r o a c h e s z e r o i s n o t u s a b l e i n f l i g h t . ( S e o 

f 6.7ia ( ? ) . ) 

6 . 7 1 7 C o n t r o l a ^ r k i n . - s - g e n e r a l . 

( a ) A l l c o c k p i t c o n t r o l s i n c l u d i n g t h o s e r e f e r r e d t o i n p a r a ­

g r a p h s ( b ) a n d ( c ) s h a l l bo p l a i n l y m a r k e d a s t o t h e i r f u n c t i o n a n d m e t h o d 

o f o p e r a t i o n , ( £ c o § 6.353".) 

( b ) P c v o r p l a n t f u e l c o n t r o l s . T h o p o w e r p l a n t f u e l c o n t r o l s 

s h a l l b e r a r k o d as r e q u i r e d b y s u b p a r a g r a p h s ( l ) t h r o u g h ( U ) . 

( 1 ) C o n t r o l s f o r f u e l t a n k s e l e c t o r v a l v e s s h a l l b e 

n v a r k e d t o i n d l c a t o t h o p o s i t i o n c o r r e s p o n d i n g w i t h e a c h t a n k T i l th a l l 

e x i s t i n g c r o s s - f j e d p o s i t i o n s . 

( 2 ) , 7 h c n n o r e t h a n o n e f u e l t a n k i s p r o v i d e d , a n d i f s a f e 

o p e r a t i o n d e p e n d s u p o n t h e u s o c f t a n k s i n a s p e c i f i c s e q u e n c e , t h e f u e l 

t a n k s o l o c t o r c o n t r o l s s h a l l b o m a r k e d - a d j a c e n t t o o r o n t h e c o n t r o l t o 

i n d i c a t e t o t h e f l i g h t p e r s o n n e l t h o o r d e r i n w h i c h t h e t a n k s m u s t b e u s e d , . 

http://ir.de
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(3) On m u l t i o n g i n e r o t o r c r a f t , c o n t r o l s f o r e n g i n e v a l v e s 

s h a l l b e m a r k e d t o i n d i c a t e t h e p o s i t i o n c o r r e s p o n d i n g w i t h e a c h e n g i n e , . 

(h) T h e c a p a c i t y o f e a c h t a n k s h a l l b e i n d i c a t e d a d j a c e n t 

t o o r o n t h o f u e l t a n k s e l e c t o r c o n t r o l , 

( c ) A c c e s s o r y a n d a u x i l i a r y c o n t r o l s . A c c e s s o r y a n d a u x i l i a r y 

c o n t r o l s s h a l l be m a r k e d a s r e q u i r e d b y s u b p a r a g r a p h s (1) a n d ( 2 ) , 

(1) ' .There v i s u a l i n d i c a t o r s a r e e s s e n t i a l t o t i n e o p e r a t i o n 

o f t h e r o t o r c r a f t ( s u c h a s a r o t o r p i t c h o r r e t r a c t a b l e l a n d i n g g e a r 

i n d i c a t o r ) , t h e y s h a l l b e n a r k e d i n s u c h a m a n n e r t h a t t h e c r e w m e m b e r s a t 

a l l t i m e s c a n d e t e r m i n e t h e p o s i t i o n o f t h e u n i t e 

(2) E m e r g e n c y c o n t r o l s s h a l l bo c o l o r e d r e d a n d s h a l l be 

m a r k e d t o i n d i c a t e t h e i r m e t h o d o f o p e r a t i o n , 

6,738 M i s c e l l a n e o u s m a r k i n g s a n d p l a c a r d s , 

( a ) B a g g a g e c o m p a r t m e n t s a n d b a l l a s t l o c a t i o n . E a c h b a g g a g e 

a n d c a r g o c o m p a r t m e n t a s w e l l a s t h o b a l l a s t l o c a t i o n s h a l l b e a r a p l a c a r d 

s t a t i n g t h e i m x i m u m a l l o w a b l e w e i g h t o f c o n t e n t s a n d , i f a p p l i c a b l e , a n y 

o t h e r l i m i t a t i o n o n c o n t e n t s f o u n d n e c e s s a r y d u e t o l o a d i n g r e q u i r e m e n t s , 

K h e n t h e m a x i m u m p e r m i s s i b l e w e i g h t t o b e c a r r i e d i n a s e a t i s l e s s t h a n 

1 7 0 p o u n d s ( s e e 6 , 1 0 1 ( b ) ( 1 0 ) , a p l a c a r d s h a l l be p e r m a n e n t l y a t t a c h e d 

t o t h e s e a t s t r u c t u r e s t a t i n g t h e m a x i m u m a l l o w a b l e w e i g h t o f t h o o c c u p a n t 

t o b o c a r r i e d , 

( b ) F u o l , o i l , a n d c o o l a n t f i l l e r o p e n i n g s . T h e i n f o r m a t i o n 

r e q u i r e d b y s u b p a r a g r a p h s (1) t h r o u g h (3) s h a l l b e r a r k o d o n o r a d j a c e n t 

t o t h o a p p r o p r i a t e f i l l e r c o v e r , 

(1) T h e w o r d " f u o l " , t h e m i n i m u m p e r m i s s i b l o f u e l o c t a n e 

. n u m b e r f o r t h e e n g i n e s i n s t a l l e d , , a n d t h e u s a b l e f u e l t a n k c a p a c i t y 

( s e e § 6.U23 ( c ) ) , 
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(2) T h e w o r d " o i l " a n d ' t h e o i l t a n k c a p a c i t y ( s e e 

§ 6.1M ( e ) ) , 

( 3 ) The n a r s o f t h e p r o p e r c o o l a n t f l u i d a n d t h e c a p a c i t y 

o f t h e c o o l a n t s y s t e m ( s „ e § 6th$2 ( a ) ) . 

( c ) L r - o r g ^ n c y e x i t p l a c a r d s - . E m e r g e n c y e x i t p l a c a r d s a n d 

o p e r a t i n g c o n t r o l s s h a l l b e c o l o r e d r e d . A p l a c a r d s h a l l b e l o c a t e d 

a d j a c e n t t o t h o c o n t r o l s r h i c h c l e a r l y i n d i c a t e s t h e l o c a t i o n o f t h o e x i t 

a n d t h e n s t h o d o f o p e r a t i o n , ( S e e § 6 , 3 5 7 , ) 

( d ) O p e r a t i n g l i o - i t a t i o n p l a c a r d . A p l a c a r d s h a l l b e p r o v i d e d 

i n c l e a r v i o r r c f t h e p i l o t s t a t i n g : " T h i s ( h e l i c o p t e r , g y r o d y n e , e t c , ) 

m u s t b e c p e r o t o d i n c o r a p l i a n c e TdLth t h e o p e r a t i n g l i m i t a t i o n s s p e c i f i e d 

i n t h e CA>. a p p r o v e d R o t c r c r o . f t F l i g h t M a n u a l . " 

( e ) S a f e t y e q u i o n - n * t ; 

(1) S a f e t y e q u i p m e n t c o n t r o l s w h i c h t h e - c r o w i s e x p e c t e d 

t o o p e r a t e i n t i m e c f e r u r g o n c y , s u c h a s f l a r e s , a u t o m a t i c l i f e r a f t 

r e l e a s e s , ' e t c , s h a l l b e p l a i n l y m a r k e d a s t o t h e i r m e t h o d o f o p e r a t i o n , 

( 2 ) ' " h e n f i r e o x t i n g u i s h o r s a n d s i g n a l i n g a n d e t h e r l i f e -

s a v i n g e q u i p m e n t a r c c a r r i e d i n l o c k e r s , c o m p a r t m e n t s , o t c . , t h o s e 

l o c a t i o n s s h a l l b-o r a r k e d a c c o r d i n g l y , 

BCTORCP^FT F L I G H T oiAKuAL 

6.7UO G e n e r a l . 

.. ( a ) A f i n o r c r a f t F l i g h t h f c n u a l s h a l l b e f u r n i s h e d w i t h e a c h 

r o t o r c r a f t . 

( b ) The p o r t i o n s o f t h e n n n u a l l i s t e d i n § § 6 . 7 l ; l t h r o u g h 6,7Uh 

a s a r e a p p r o p r i a t e t o t h e r o t o r c r a f t s h a l l b o v e r i f i e d a n d a p p r o v e d a n d 

s h a l l b e s e g r e g a t e d , i d e n t i f i e d , a n d c l e a r l y d i s t i n g u i s h e d f r o m p o r t i o n s 

n o t s o a p p r o v e d . 
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( c ) A d d i t i o n a l I t e m s o f i n f o r m a t i o n h a v i n g a d i r e c t a n d 

i m p o r t a n t b e a r i n g o n s a f e o p e r a t i o n s h a l l b e r e q u i r e d w h e n u n u s u a l d e s i g n , 

o p e r a t i n g , o r h a n d l i n g c h a r a c t e r i s t i c s s o w a r r a n t , 

6,7iil O p e r a t i n g 1 j m i t a t i o n s „ T h e o p e r a t i n g l i m i t a t i o n s s e t f o r t h 

i n p a r a g r a p h s ( a ) t h r o u g h ( g ) s h a l l be f u r n i s h e d w i t h e a c h r o t o r c r a f t , •• 

( a ) A i r - s p e e d a n d r o t o r l i m i t a t i o n s . S u f f i c i e n t i n f o r m a t i o n 

s h a l l i n c l u d e t h e i n f o r m a t i o n n e c e s s a r y f o r t h e m a r k i n g o f t h e l i m i t a t i o n s 

o n o r a d j a c e n t t o t h e i n d i c a t o r s a s r e q u i r e d , ( S e e § 6.732,) I n 

a d d i t i o n , t h e s i g n i f i c a n c e o f t h o l i m i t a t i o n s a n d o f t h e c o l o r c o d i n g 

u s e d s h a l l b e e x p l a i n e d , 

( b ) P o w e r p l a n t l i m i t a t i o n s a I n f o r m a t i o n s h a l l b e i n c l u d e d t o 

o u t l i n e a n d t o e x p l a i n a l l p o w e r p l a n t l i m i t a t i o n s ( s e e § 6„7lli) a n d t o 

p e r m i t m a r k i n g t h e i n s t r u m e n t s a s r e q u i r e d b y i i 6.73I4. t h r o u g h 6 ,7360 

( c ) W e i g h t a n d l o a d i n g d i s t r i b u t i o n . The r o t o r c r a f t w e i g h t s 

a n d c e n t e r c f g r a v i t y l i m i t s ' r e q u i r e d b y § § 6.101 a n d 6 o102 s h a l l b e 

i n c l u d e d , t o g e t h e r v r i t h t h o i t e m s ' o f e q u i p m e n t o n w h i c h t h e e m p t y w e i g h t 

i s b a s e d , T.*harc t h e v a r i e t y o f p o s s i b l e l o a d i n g c o n d i t i o n s w a r r a n t s , 

i n s t r u c t i o n s s h a l l b o i n c l u d e d t o f a c i l i t a t e o b s e r v a n c e o f t h e l i m i t a t i o n s , . 

( d ) -- F l i g h t c r e w , " ' n a n a f l i g h t c r e w o f m o r e t h a n one i s 

r e q u i r e d , t h o n u m b e r a n d f u n c t i o n s o f t h e m i n i m u m f l i g h t c r e w d e t e r m i n e d 

i n a c c o r d a n c e w i t h § 6.?17: s h a l l b e d e s c r i b e d . -

( G ) T y p o o f o p e r a t i o n . T h o t y p e ( s ) o f o p e r a t i o n s ) s h a l l b e 

l i s t e d f o r w h i c h t h o r o t o r c r a f t a n d i t s e q u i p m e n t i n s t a l l a t i o n s h a v e 

b e e n a p p r o v e d . ( S o e - S 6.718,) 

( f ) L i m i t i n g h e i g h t s . S u f f i c i e n t i n f o r m a t i o n s h a l l b e i n c l u d e d 

t o o u t l i n e t h e l i m i t i n g h e i g h t s a n d c o r r e s p o n d i n g s p e e d s f o r ' s a f e l a n d i n g 

a f t e r p o w e r f a i l u r e . ( S e e § 6 . 7 l £ . ) 
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( g ) TJnusablo f u e l . I f the unusable f u e l s u p p l y I n any tank 

exceeds one g a l l o n or $ p e r c e n t of the t a n k c a p a c i t y , w h i c h e v e r i s tho 

g r e a t e r , r a m i n g s h a l l be p r o v i d e d t o i n d i c a t e t o the f l i g h t p e r s o n n e l 

t h a t tho f u e l r e t a i n i n g i n the t a n k when tho q u a n t i t y i n d i c a t o r reads 

z e r o cannot be used s a f e l y i n f l i g h t , ( S e c § 6 . U 2 1 . ) 

6,7lj2 P i r a t i n g p r o c e d u r e s . The s e c t i o n of the manual devoted to 

o p e r a t i n g procoduros s h a l l c o n t a i n i n f o r m a t i o n c o n c e r n i n g normal and 

emergency p r o c e d u r e s and o t h e r p e r t i n e n t i n f o r m a t i o n p e c u l i a r t o the 

r o t o r c r a f t ' s o p o r a t i n g c h a r a c t e r i s t i c s w h i c h a r e n e c e s s a r y f o r s a f e 

o p e r a t i o n , 

6 .7u3 Psr foraar .ee i n f o r a t i o n , I n f c r n a t i o n r e l a t i v e t c the i toms 

of p c r f c r o a n c e s e t f o r t h i n paragraphs ( a ) through ( d ) s h a l l be i n c l u d e d , 

( a ) Tho t a k e - o f f d i s t a n c e and t h e a i r speed a t the £Q-foot 

h e i g h t t o g e t h e r w i t h any p e r t i n e n t i n f e m o t i o n d e f i n i n g the f l i g h t p a t h 

w i t h r e s p e c t t c the r e q u i r e d a u t o r o t a t i v o l a n d i n g I n tho event c f an 

engine f a i l u r e , i n c l u d i n g the c a l c u l a t e d a f f e c t of a l t i t u d e and temper ­

a t u r e , ( S s e § 6.111 ( c ) . ) 

( b ) The s t e a d y r a t e s of c l i m b and h o v e r i n g c e i l i n g s t o g e t h e r 

w i t h the c c r r o s p e n d i n g a i r spoods and o t h e r p a r t i n e n t I n f o r m a t i o n , 

i n c l u d i n g tho c a l c u l a t e d e f f e c t o f a l t i t u d e and t e m p e r a t u r e . (See 

§ § 6.112 and 6.113.) 

( c ) The a u t o r o t a t i v o l a n d i n g d i s t a n c e and the type c f l a n d i n g 

s u r f a c e t o g e t h e r w i t h any o t h e r p o r t i n e n t i n f o r i m t i o n w h i c h r i g h t a f f e c t 

t h i s d i s t a n c e , i n c l u d i n g the c a l c u l a t e d e f f e c t of a l t i t u d e and t e n p e r a t u r o , 

(See § 6.1Ha,) 

(d ) iaaxinuia w i n d o-llowoblo f o r s a f e o p e r a t i o n n e a r the ground . 

(See s 6.121 ( d ) . ) 

http://Psrforaar.ee
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6.7W4 M a r k i n g a n d p l a c a r d i n f o r m a t i o n . ( S o e I 6.730.) 

<-•• ROTORCRAFT I D E N T I F I C A T I O N DATA. " . ' . . v -

6.75>0 I d o n t i f i c a t i o n p l a t e . A f i r e p r o o f i d e n t i f i c a t i o n p l a t e , s h a l l 

b e s e c u r e l y a t t a c h e d t o t h e s t r u c t u r e i n a n a c c e s s i b l e l o c a t i o n w h e r e i t 

w i l l n o t - l i k e l y b e d e f a c e d ' d u r i n g n o r m a l s e r v i c e . T h e I d e n t i f i c a t i o n 

p l a t e s h o l l n o t b o p l a c e d i n a l o c a t i o n w h o r e i t m i g h t b e e x p e c t e d ' t c bo" 

d e s t r o y e d o r - l o s t i n t h o ' e v e n t o f a n a c c i d e n t , T h o i d e n t i f i c a t i o n p l a t e ' 

s h a l l ' c o n t a i n - . t h e I d e n t i f i c a t i o n d a t a r e q u i r e d b y i 1.^0 o f t h e C I v i I : -'• • 

A i r - R e g u l a t i o n s „ '•: 

•' • 6.751" I d e n t i f i c a t i o n m r k s . T h e n a t i o n a l i t y a n d - r e g i s t r a t i o n m a r k s ^ 

s h a l l b e p e r m a n e n t l y a f f i x e d i n a c c o r d a n c e with t h e . o p e r a t i n g r u l e s - ' o f ' : ; ;-

t h e C i v i l A i r R e g u l a t i o n s . ' • 
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PROPOSED HULES - F * R T 15 

I t i s proposed t o amend p a r t 1 5 j e f f e c t i v e J a n u a r y 1 , 19-51* a s 

f o l l o w s : 

1 . By amending § 1 5 . 2 0 to r e a d a s f o l l o w s : 

15«20 p o s i t i o n . l i ^ v t s y s t e m s . The p o s i t i o n l i g h t systems f c r 

a i r c r a f t s h a l l be one c f t h e f o l l o w i n g t y p e s . The t y p e t c be used i n a 

p a r t i c u l a r c a s e s h a l l be i n a c c o r d a n c e w i t h r e q u i r e m e n t s c o n t a i n e d i n t h e 

a i r c r a f t a i r w o r t h i n e s s or o p e r a t i o n a l p a r t s o f t h e C i v i l A i r R e g u l a t i o n s . 

( a ) S i n g l e c i r c u i t s y s t e m s . S i n g l e c i r c u i t systems s h a l l con-" 

form t c t h e r u l e s s e t f o r t h i n subparagraphs ( 1 ) through ( 6 ) and may c r 

may not i n c o r p o r a t e a p o s i t i o n l i g h t f l a s h e r . 

( 1 ) G e n e r a l . S i n g l e c i r c u i t systems s h a l l c o n s i s t o f an 

a v i a t i o n r e d l i g h t , an a v i a t i o n green l i g h t , and an a v i a t i o n w h i t e l i g h t . 

The r e d and green l i g h t s s h a l l be spaced l a t e r a l l y as f a r a p a r t as p r a c t i ­

cable ar.d i n s t a l l e d forward on an a i r c r a f t i n such a l o c a t i o n t h a t , w i t h 

the c r a f t i n normal f l y i n g p o s i t i o n , the r e d l i g h t i s d i s p l a y e d on the l e f t 

s i d e and t h e green l i g h t i s d i s p l a y e d on the r i g h t s i d e . These l i g h t s 

s h a l l be r e f e r r e d to a s forward p o s i t i o n l i g h t s . The w h i t e l i g h t s h a l l be 

mounted as f a r a f t as p r a c t i c a b l e and s h a l l be r e f e r r e d to a s a r e a r 

p o s i t i o n l i g h t . 

( 2 ) D i h e d r a l a n g l e s . The f o r w a r d and r e a r p o s i t i o n l i g h t s 

s h a l l show unbroken l i g h t v r i t h i n d i h e d r a l a n g l e s s p e c i f i e d a s f e l l o w s : 

( i ) D i h e d r a l angle L ( l e f t ) s h a l l be formed by two 

i n t e r s e c t i n g - v e r t i c a l p l a n e s , one p a r a l l e l to t h e l o n g i t u d i n a l a x i s o f ' t h e 

a i r c r a f t , and t h e e t h e r =t 110° to t h e l e f t o f t h e f i r s t , when l o o k i n g 

forward a long the l o n g i t u d i n a l a x i s . 
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( i i ) D i h e d r a l a n g l e R ( r i g h t ) s h a l l be formed by two 

i n t e r s e c t i n g v e r t i c a l p l a n e s , one p a r a l l e l to t h e l o n g i t u d i n a l a x i s of t h e 

a i r c r a f t , and t h e o t h e r a t 110° to the r i g h t of t h e f i r s t , when l o o k i n g 

f o r w a r d a l o n g t h e l o n g i t u d i n a l a x i s . 

( i i i ) D i h e d r a l angle a. ( a f t ) s h a l l be formed by two 

i n t e r s e c t i n g v e r t i c a l p l a n e s making a n g l e s of 70° t c the r i g h t and 70° t o 

t h e l e f t , r e s p e c t i v e l y , l o o k i n g a f t a l o n g t h e l o n g i t u d i n a l a x i s , to a 

v e r t i c a l p l a n e p a s s i n g through t h e l o n g i t u d i n a l a x i s . 

(3) P o s i t i o n l i g h t f l a s h e r s . I f i n s t a l l e d , a p o s i t i o n 

l i g h t f l a s h e r f c r a s i n g l e c i r c u i t system s h a l l be of a t y p e a c c e p t a b l e t o 

the a d m i n i s t r a t o r . 

(4) C o l o r s p e c i f i c a t i o n s . The c o l o r s o f the p o s i t i o n 

l i g h t s s h a l l have tho f o l l o w i n g I n t e r n a t i o n a l Commission on I l l u m i n a t i o n 

c h r o m u t i c i t y c o o r d j n a t e s : 

( i ) A v i a t i o n r e d . 

y i s n o t g r e a t e r t h a n 0,335j 

z i s n o t g r e a t e r t h a n 0.002; 

( i i ) A v i a t i o n g r e e n . 

x i s not g r e a t e r t h a n 0.440 ~ 0.320y, 

x i s not g r e a t e r t h a n y - 0.170, 

y i s not l e s s t h a n 0.390 - 0.170; 

( i i i ) a v i a t i o n w h i t e . 

x I s not l e s s t h a n 0.350, 

x i s not g r e a t e r t h a n 0.540,< 

y — yQ i s not n u m e r i c a l l y g r e a t e r t h a n 0.01, 

y 0 b e i n g the y c o o r d i n a t e o f t h e F l a n k i a n r a d i a t o r f o r which XQ ~ x» 



( 5 ) L i g h t d i s t r i b u t i o n and i n t e n s i t i e s . The i n t e n s i t i e s 

p r e s c r i b e d i n t h i s s e c t i o n a r e t h o s e to be p r o v i d e d by new equipment w i t h 

a l l f i l t e r s and c o v e r s i n p l a c e . I n t e n s i t i e s s h a l l be determined w i t h the 

l i g h t s o u r c e o p e r a t i n g a t a s t e a d y v a l u e e q u a l to t h e average luminous 

output c f t h e l i g h t s o u r c e a t t h e n o r m a l ' o p e r a t i n g v o l t a g e c f t h e a i r c r a f t . 

The l i g h t d i s t r i b u t i o n and i n t e n s i t i e s of t h e p o s i t i o n l i g h t s s h a l l comply 

w i t h t h e f c l l c w i n g r e o u i r e m s n t s , 

( I ) Forward p o s i t i o n l i g h t s . E a c h forward p o s i t i o n 

l i g h t s h a l l have an i n t e n s i t y o f not l e s s t h a n t h r e e c a n d l e s i n a l l 

d i r e c t i o n s i n d i h e d r a l angle L f o r t h e l e f t l i g h t and i n d i h e d r a l angle R 

f o r t h e r i g h t l i g h t . V. ' i thin t h e s e d i h e d r a l a n g l e s t h e mnimum p e r m i s s i b l e 

i n t e n s i t i e s i n any p l a n e through t h e l o n g i t u d i n a l a x i s o f t h e u n i t s h a l l 

n o t be l e s s t h a n t h e f o l l o w i n g v a l u e s w i t h i n t h e a n g u l a r l i m i t s n o t e d ; 

j i n g l e s from l o n g i t u d i n a l a x i s o f uni t . I n t e n s i t y 

60 J . egrees A c a n d l e s 
3 0 degrees 8 c a n d l e s 

I n a l l d i r e c t i o n s i n d i h e d r a l angle L f o r the r i g h t l i g h t and i n d i h e d r a l 

a n g l e F. f o r t h e l e f t l i g h t , a t o l e r a n c e o f 10° s h a l l be p e r m i s s i b l e i n 

which t h e i n t e n s i t y c f t h o s e l i g h t s s h a l l be reduced to two c a n d l e s or l e s s . 

I n t h e s e same d i r e c t i o n s an a d d i t i o n a l 1 0 ° s h a l l be p e r . m i s s i b l e i n which 

the i n t e n s i t y s h a l l be reduced to 0 . 5 c a n d l e or l e s s . I n a l l d i r e c t i o n s i n 

* c 

d i h e d r a l a n ? l e A ' a t o l e r a n c e c f 10 s h a l l be p e r m i s s i b l e i n which the i n ­

t e n s i t y o f t h e s e l i g h t s s h a l l bs reduced to 0 , 5 c a n d l e c r l e s s . I n a l l 

d i r e c t i o n s o u t s i d e the' s p e c i f i e d d i h e d r a l angle and t h e p e r m i s s i b l e t o l e r ­

ance a n g l e s f o r e a c h ' u n i t , the s t r a y l i g h t i n t e n s i t y s h a l l not exceed 

0 , 5 c a n d l e . 
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(11) -: Re'ar p o s i t i o n - . l i g h t s ; E a c h . r e a r : p o s i t i o n l i g h t 

s h a l l have a n ' I n t e n s i t y c f n o t l e s s than 1 8 'USaridles• i n a l l d i r e c t i o n s ... 

w i t h i n d i h e d r a l a n g l e A . I n a l l d i r e c t i o n s i n d i h e d r a l a n g l e s L and R , 

a t o l e r a n c e - of' 20° s h a l l : b e p e r m i s s i b l e i n . w h i c h t h e i n t e n s i t y of t h i s -

l i g h t s h a l l be reduced to 1 c a n d l e "or l e s s , ' - I n a l l d i r e c t i o n s o u t s i d e , t h e 

s p e c i f i e d d i h e d r a l angle and t h e p e r m i s s i b l e t o l e r a n c e a n g l e s , t h e s t r a y 

l i g h t i n t e n s i t y s h a l l not' exceed 1 c a n d l e , 

(6) L i f l h t • ••covers»>. The lamps and r e f l e c t o r s s h a l l be 

p r o t e c t e d b y ' a c o v e r ' w h i c h s h a l l be o f . a noncombustible m a t e r i a l , s h a l l . . . 

be so c o n s t r u c t e d t h a t i t w i l l not change c o l o r or shape , and w i l l .not 

c l o u d or s u f f e r any c o n s i d e r a b l e l o s s of t r a n s m i s s i o n i n normal u s e . The 

c o l o r i n g of t h o s e p o r t i o n s which a r e i n t e n d e d to t r a n s m i t l i g h t s h a l l b e . 

c o m p l e t e l y d i f f u s e d through the m a t e r i a l . 

(b ) D u a l c i r c u i t systems. . D u a l c i r c u i t systems s h a l l conform. 

to t h e r u l e s s e t f o r t h ' i n subparagraphs ( 1 ) through ( 6 ) and s h a l l i n - ^ 

c o r p o r a t e a" p o s i t i o n l i g h t f l a s h e r , •' . . - ' • • 

(1) G e n e r a l , D u a l c i r c u i t ' s y s t e m ' s s h a l l i n c l u d e , 1 i n - •'•-'• 

a d d i t i o n to the l i g h t s . ' 1 s p e c i f i e r 1 for " " the s i n g l e c i r c u i t sys tem, two 

a v i a t i o n w h i t e l i g h t s and one a v i a t i o n r e d l i g h t . These l i g h t s w i l l 

c o n s t i t u t e the second - c i r c u i t . The two w h i t e l i g h t s . - s h a l l be i n s t a l l e d • • - J 

a p p r o x i m a t e l y i n l i n e w i t h the f o r w a r d p o s i t i o n l i g h t s . . One of t h e s e ' 

l i g h t s s h a l l - b e mounted- o n ' t h e top ; of t h e f u s e l a g e , . - t h e o t h e r on t h e bottom 

w i t h b o t h showing unbroken l i g h t through a p p r o x i m a t e l y a Hemisphiere, These 

l i g h t s - s h a l l b e . r e f e r r e d t o a s f u s e l a g e l i g h t s . - . ' In t h e c a s e of s e a p l a n e s , 

t h e l o c a t i o n o f t h e bottom fuse lage - l i g h t s h a l l - be s u b j e c t to s p e c i f i c . '. 

a p p r o v a l on each i n d i v i d u a l t y p e a i r p l a n e . . The r e d l i g h t s h a l l be mounted 



a& f a r a f t as practicable and i n close proximity to' the white rear position 

light.- I t s h a l l also "be referred to. as a roar position l i g h t . 

(2) Dihedral ongles. The dihedral angles for dual c i r c u i t 

systems are i d e n t i c a l to those prescribed f o r the single c i r c u i t system 

in- subpara yaph (a) (2) of t h i s section 

(3) Position l i g h t flashers* Dual c i r c u i t position l i g h t 

f l a s h e r s s h a l l be of a type apprtved by the Adjninistretor. 

(4) Cclcr specifications.. The colors cf the position 

l i g h t s for dual c i r c u i t systems s h a l l be the same as those prescribed f c r 

single c i r c u i t systems i n subparagraph (a ) (4) of t h i s section. 

(5) Lifdit d i stribution and i n t e n s i t i e s . The i n t e n s i t i e s 

prescribed i n t h i s section are those tc be provided by new equipment with 

a l l f i l t e r s and covers i n pl-:ce. I n t e n s i t i e s s h a l l be determined with the 

l i g h t source cperatin" at a steady value equal tr the average luminous 

output of the l i g h t source at the normal operatic voltame of the a i r c r a f t . 

The l i g h t distribution and i n t e n s i t i e s of the position l i g h t s s h a l l comply 

vrith the- follosvinj: requirements. 

( i ) F o r w a r d and rear position l i g h t s . 

(a) I n t e n s i t i e s i n horizontal plane. The 

i n t e n s i t y i n any direction i n the horizontal plane s h e l l not be l e s s than 

the values j i v e n i n Figure 1 5 - 2 . (Tne horizontal plane i s the plane con--

t a i n i n f the longitudinal, axis and is-perpendicular to the plane of symmetry 

of the .airplane.) 

(b) I n t e n s i t i e s above and below horizontal. The 

i n t e n s i t y i n any direction i n any v e r t i c a l plane s h a l l not be l e s s than the 
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a p p r o p r i a t e v a l u e g i v e n i n F i g u r e 15-3> where I i s the, minimum i n t e n s i t y 

p r e s c r i b e d i n F i g u r e 15 -2 f o r t h e d i r e c t i o n i n t h e h o r i z o n t a l p l a n e 

determined by t h e i n t e r s e c t i o n of t h e h o r i z o n t a l p l a n e and t h e v e r t i c a l 

p l a n e f o r w h i c h t h e ' d i s t r i b u t i o n i s p r e s c r i b e d . ' ( v e r t i c a l p l a n e s a r e 

p l a n e s p e r p e n d i c u l a r t o . t h e h o r i z o n t a l p l a n e . ) 

(s) O v e r l a p s ; b e t w e e n a d j a c e n t s i g n a l s . The 

i n t e n s i t i e s i n o v e r l a p s between a d j a c e n t s i g n a l s s h a l l not exceed t h e 

v a l u e s g i v e n i n F i g u r e 15-4* 

1 ^ n g l e from r i g h t or l e f t ; 
I .• D-ihedi-al - j o f l o n g i t u d i n a l a x i s , I . ' I n t e n s i t y 
| a n g l e j measured from dead ahead 
j • — — L — - — — , _ — _ 1 , 

' ' T "' 0°' to 1 0 ° " 40 c a n d l e s 
iL.andR. • | . . 1 0 ° . t o 20° 30 c a n d l e s 
I ' ! "20° to 110° 20 c a n d l e s 

: A ' v 110° t o 180° 20 c a n d l e s 
L _ . J . . _ — U -

F i g u r e 1 5 - 2 

M I N I M U M I N T E N S I T I E S I N T H E H O R I Z O N T A L P L A N E 

{ Angle above o r below h o r i z o n t a l 
i 

I n t e n s i t y 

1 0 ° 1 .00 I 
j 0 ° to 5° 0 . 9 0 I 

5° t o 10° 0 . 8 0 I 
10° t o 1 5 ° 0 .70 I 
1 5 ° t o 20° 0 . 5 0 I 
20° to 30° 0.30 I 
3 0 O t o 4 0 ° 0 . 1 0 I 
4 0 ° t o 90° a t l e a s t 2 c a n d l e s 

•Figure 15^3 

k l N I M J k I N T E N S I T I E S I N ANY VERTICAL' PLANE 
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O v e r l a p s 
Maximum in t e n s i t y 

Green i n d i h e d r a l angle L 
n r e a A .area TV-

10 c a n d l e s 1 c a n d l e 

lied i n d i h e d r a l angle R 10 c a n d l e s 1 c a n d l e 

Green i n d i h e d r a l a n g l e A 5 c a n d l e s I c a n d l e 

R e d i n d i h e d r a l a n g l e a. 5 c a n d l e s 1 c a n d l e 

n^ar w h i t e o r r e a r r e d i n 
d i h e d r a l a n g l e L 5 c a n d l e s 1 c a n d l e 

E«ar w h i t e o r r e a r r e d i n 
d i h e d r a l aAgle R 5 c a n d l e s 1 c a n d l e 

F i g u r e 15-4 

dKXEsLto I i iTBiSITIES I N GvTJELAfFING BK-duS OF FORWARD 
AKD REhR FOSITICH LIGHTS 

( i i ) F u s e l a g e l i g h t s . The top and bottom f u s e l a g e 

l i g h t s s h a l l each f u r n i s h i l l u m i n a t i o n o f an i n t e n s i t y e q u i v a l e n t to a 

32 -candlepower l a a p i n s t a l l e d i n a r e f l e c t o r of h i g h r e f l e c t i v e p r o p e r t i e s 

and s h a l l have a c l e a r c o v e r g l a s s . These l i g h t s s h a l l show t h r o u g h 

a p p r o x i m a t e l y a hemisphere* 

( 6 ) L i g h t c o v e r s . The l i g h t c o v e r s f o r d u a l c i r c u i t 

systems a r e i d e n t i c a l t o t h o s e p r e s c r i b e d f o r t h e s i n g l e c i r c u i t system i n 

subparagraph ( a ) ( 6 ) o f t h i s s e c t i o n . 

1 / iire&. A r e p r e s e n t s t h e o v e r l a p i n any p l a n e bounded by tvio s t r a i g h t 
l i n e s forming a n g l e s o f 10° c o s © - n d 20° cos 6 t o t h e common boundary o f 
t h o d i h e d r a l a n g l e s c o n s i d e r e d . 

2/ ^ r e a B r e p r e s e n t s the o v e r l a p i n any p l a n e beyond 20° c o s d, 
8 i s t h e angle of t h e p l a n e to the h o r i z o n t a l p l a n e . 


